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LPjAIU rLoJUUJI rLoill AlC 


^3—A r>’'l \ 

.jjij^l <^U_ <mJ\ C^l*^Qil ^5JJI Ca^^J! 

^Ja_MxJb ^-ol^l ^5^1 j^Jl!?- ^ 35 sj L^j 

•iSjuit-t! J| (jij^l^ fiU-t*J! J-a^LqJ! 

yS- i3 . 5 Ju.ss-JI JuijLit-oJLl 

j-s^I cL_3 Jl*j tS^pLk) tj5^ -9^ 

& 

^J| Ju-ss-J! ^Ju*J! .j-K-ols 

^L^-^xJI JwoLS iA^ 3)^ 

.(horizon) ,39^1 :(jijyi g-o 

39^1 ^ ^L^jl (Jx»L 5 j 

j^LisJ! ^^JS' .ij^U-twJ! ip-^l dh«il^ 

giajij L?_fiLaJiJ! 3 ^ 

^1 3*^^ 0^ 1^ 3 Lih^l Sa__& 

3JJI jl_uJa! J^-b) -(J^J^l (J_C- 'w* 3 !j -0 

^1^.^ Sjol 3 I>()l _9(1^1 4.SS.AJ 

3_’ Lo-bjjl duu _tuja £c^-«aJI 

3>3 

^£>t« 3 j jl ts! tj-p tij^U_£«J! 

.35^1 3 fiLico! OljoLiI 

O'!!—:^jJI j— \s J^l J— c-i ij» 
c ^ 5 jS j£?jl IjJiLi U^l jUiuj^l 
^li Oj^j^l (j-® Lo.^JLij jl y—k- 
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gjLdJI u^l 


d_tu_aj ^ 33^1 ^>S2-ts ^33^l ^^1 ^JLi>tLt«J LoJl 1£- jlj jtuIj 31 ) 

33^1 IJo twX^ljJa! g_IlJjl U- 15 ^ _«J cLiPtj! tw*.*_ <mJ cLo^^ jA^\ J.U_J 

c _<iJ I ^ 1 I ^LAjj^ o** t {^j 1 . (_^a 0^ 1 

5JlC ^jJ g3^! C.*.‘^j3 35 —5o LoJlLC -3^^ jJliLIaJ! ^bjj^ jl _L! 


U-^.J 5 | 3 ^^I ^bjjl^ 3 c^-«aJ! fiLco! jrplj tU-^ JLuoI 


£j\I3Li:1_ M jo^Lo J-^i^LoJI ^la _t*J! I_ oJl1£- 

dissJLo 5j^-o ^5JJ LoJux- tiUi ^^>5^ .(refraction) jLoSb^l iJL&.ssj 
djjjB ^j-j j!a^ 3-^ .dU)! 3-0 tS I^A*a7.lo 31 

:^\yJJ ioL^ 6ljt) jL*5b^l ioj3 .n^l (Index of Refraction) jL*5o^l 

djjj3 fiU-U .1 ^53l_ m3 jI _t**5bl iijj3 dJ ^jLqJI cLajiJ!^ £^liJ! ^Ij-iil .d^Li_liJ! 

j_^ LoJux- dj| ^3JJ 3I '^biSLg' (92) JSLaJI 3 .1.5 1.33 i^^Loj jl_taSb! 

cl^.31 (J-o ^J3j-o 33^ ij_ s 2J2 j U -0 j^l i^jyXp^ dj^ ^L?-jJI 31 *13^1 (j_o (13—2iJ! 

t,_Qh'jp L^I 1.0004 i^^Loj ^la_a» jjs- jl_taSb! io jS .pLt! 31 

jLoSb^l dJjj3 ^_Qh'jp .Jas^!^ 

.L_MS1 ^^-ol UJi5 j^l ^**nl3 c^LqJJ^I gjQ j!j.cJLa(b ^Jaa( 3l 



jLwSb) ju jjS’ «Um) :( 92 ) J^—«tJ) 

.j^l jLu^V) 0 $^ LoJmP (Ja^tl Ja3J)) ^d^tO) 3 ^ cU^V) 
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LPjilLl rloillil rLciiJI lie 


dj :d_SliSJl i^Js- jl_taSo^l ibJuoJCsSJ tJI d.-!_tujJL 

L5JU^ cjs:^\ ^Ia_a; ^3-0 C-Jj^l UJS ^_QjLoSo! dJjjS 
Qji \j\S I^^JlP iiJLlji> 3)^ 5^ j-0^1 .<.JluS Ja-fcu3 ^J| (Jj?tLcxLo -J£a-«j3 (j-a Ij-obtwjo 

Ju^ ^_Qsil5^l Jl d_LoLQj! _oJ! 

dj^cLo d_LolAJ! >i3JLC»J! 0Jai> Je> JS JJs- 

^Juj IJJ .cLbb^l IjLfij jrplj (93) JSLiJI ^ta-wj Jl 

.liLc*- d.JLC' L^jo J 


^3^ 




d^L4) Oyf- i55U-M* <55?^^ ij jLu^V) juIj :(93) _mJ) 

.d^LiuV ij ij 


iJ^jAplU ■ dl^.ih^ Jpt-iuJ dJjLse-o JuX- 

LLoo Lpuj?t*<aj lS,>^ jl ^ 05 ^ g^Lajj9 d_o-j J_c- 

j^bsJl 3)^j€‘ ^Jo-tc Jl ^3jJ LissJl OLc-JoJl 3)^ 1^-99^11 ^LiSj 

jLoSo^l Cj^LpJI ^aJa52-o J .Iszj j^m iuLuj> d_J.<j^ 3)-® ^.cpt*<alll 

.(93) JSjtJl 3)^ 5^ US £(^yL*_fli?Jl ^Lajj91 3)-® J^l j^Lojj^l 
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gjLdJI u^l 


t 3 ^ 5 Lt_Mx 9 60 ^L^jl Jip-^ li| Cj^LcJ! ^JI d.x.tujJL 

J-C^jo JJI OLpL^jI Ju^ ■ ,loQQ d_»_a/^ d. 5 _t 9 ^ 
cjlJl (^^j1e>cJj dUJJ CilsLuja cI^L-q bl^jj ^55^?J! 

^Jt> i^S^l Ju^ tJl ^ _«^b ^.i-g»r.*AllI .J^l jl_wxSb^l 

^L^jl ljLuj?- ^3 llaiJ! j 3 -Jo ^_Q^3-^ ^^1 3I d.Q. 3 ^ 34 ^3Je> 

jjibj^l Jai*- ^3^ 5 Jlc»-I 3 dJLs^ 3)^ JuJli^cj LLii*- SjOLuo 

io__a»Lp-3 io 3 t«b jL_t« 5 byi OLc>uj>t«aj O5S0 \Sj^ J-J9 i^l 5 bo 

dj> 3 Lo Jl d. 4 _t«jJL 

JlP^ J_)wX£?ij jL_t« 5 b^l Jl ioj^l ^w^sl^ssJ! _c»-| 

>A 3 3)3^^ ^j-u-o^b ^33"'^ LoiAJLC- ■L^3_/^3 

3)1 US idu^^ dJLJ^ 32 J^bsj j-Us JJ ^CjJlco 3)1 3 >^^ ^-Q S .libsS 

£diiE>- 3 Usb jjJLE>tJI 3 )^ .d-t_a(^ dJLs^ 34 ^3Jlo- J ^ji) JsSI JlI^- jLmaSoSI JJlssjo 
j3Ju jijSI 3)1 1-^ -b-Jj^ d.a-ijill U-^ 63^ jl 1^31 yt- 

3 ju^j 3 ^ 3>^ J'^'blJ j^l ^ L^l (jr^ 1-J^ £^ 3 jL 9 ^ ^ 

^J.u-A CU Jl ^L?- ^5JJ dJa£?tJJ! J .^J.U.A t!u J! jJa 3 J^l S2J j!jt 5 _^ J3J il 

I I b^i-Mx^ 3 ) 3 ^^ ^ ^ Q '“ 11 

3 y 3 jjaA 3 -SI <=3?JI i3j_ 3 3)1 l 4^ U)d_ duA^Ac^l tw)L^! d_lai^J 3)3_So 

Lq LJLft3 £^33^1 Ju^ 3>^b^ bo j^l jl_£** 5 o 3 ll 3)^ ^&-^bJI ^bjiSI 3)3^ 

^Jaj dJbji) 3)1^ I'SI £^jin7.Jal OSb?tJI J .L^l di^Ja_t«j3 3^^ j**-*_*^l ^J3-^ 

3)-o \i^y> 3)1 3J US 3Jl*^£_^ ‘lS 3^I J (Thermal Layering) 3j!j__c> 

3)3!) ju£a 3 jLc^l gjQ C3«al! (3 jQU**£*i3 £j*<_*JjJI L^-o-tu^ ^y£■ J-*<aQjl J 3 j^oo_tiJ! 

ft ft 

.«j«bii»-SI jib^3ll» (__^Jo j-bi^l 


J Juj> (jS__«tj 3 jo>-SU )1 (J^ 3 )-^ drs.i^rT ...31 dj^bsJ! OL_c>uj?toalII (J_xajsj 

Jl d.4_*ujjb ^ 33^1 3)-® 'w)j^b ioji- cbJiil OJlocj jl 3)Sb^ 3>^ £o93jJaJI 
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LPjilLl rLoJLUJI rLoill ii£ 

jLiai'tij dJas -03 * 15^1 6 ^ j_pLiLiJ! jibj^ .5 ju.52-J! 

j\JC jl j-u-olaJ! djl j\£- _ ^1 tj Ca52^jI UJS cja_o 

cLo dljj 3 Jl*j cLo l^jia 5jL?J! j*oc__«tJ! ^ LqJlLp c>._ 0 < voII ^3 .LoL^ di5 !jai> 
cqs^LmJI ^^jiaJI tw)lj-wJ LjLj>l \3ji> (jyf-Jo _a/ inajaLp 

.(94) JSl^l ^ 


•2ijb 




djd^l 



.j3-L*Jl ^jJaJ) vjl/*' :(94) 




jolj C-cc>!j jL_t«5o! djjdJ^ ^j3-L_t*J! (3-^ v_Qo I 3 jLJ! el^^l 

^33-LuJI d.{Ljf) iilLp- ipj-vuJ CjlSjJaJ! ^^la_a( a_Q**<oll j*- 

issJul (^_;jJLe>cJIj ^jjI cl^ji) ^jO tOjOLuo ^Ja_MxJ! 5j^-«ai?uo 

twA^lj-Ll ^5JJ 5^ t3^ twJj^ (^jylll 

•i^Lp- £C-*_t**SLs£j! 1^315 3Juj issJuI LajI^ — <<d_»ji»_a£?tJI>> 

(jLo/^SLssjO ^J5Lp3fl ^ cd-wj^Slss^ ioLill OJLii) .iolj 

^3-Q (jxflSlssj! cU)! dIj'A_ S ^Juj joLlII .Sj-wxSj-Ll 5j^__*iil! 

* ft ^ ft ^ 

i3 Jl-lssj ^3J^ ^5JJ d^Lp- i3 ^1_4*^311 (3^3 *U_^uJ! 

cCjLp-^^ (3-^^_JLS2-«aj .5 Ju.ss-J! 0311_»j»JLl ill3lllsl d.xft^jJI _ &) jLp- 

.LULt^l J| J-waj diszJu\ ^Jl€' 3I 

jt- ^J^ ^333^1 ^a-4uj> ^^1 2-«aio ?i>3U,l3 iw)l jm}\ ^ ^3L5sJl Lo 

cLo^^-qj I^‘^ ^w^Lg-^l13^ dJ^-Moo 6yX.(& ^^.uJI 1^3^^ I ^^.1 Q1 ^L4u^j3^I 

dj^_ ^ .i)j3j^p d_*<aaptLo OLftLojjl JJs^ iiJjJl j^So (3 Lp-3^1 ja52J 3 

3JlJ L^j .Lajl iJiSOl ^^ia-o dj^_(i£j ^Ji~e .J^ssJ 3^ 
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gjLdJI u^l 


j}^\ (J-o d 1 ua 1 <«» ifik__4*JiJLo iLfllo SJujsj 

^j3-l_at _<^1 JlPsJ 

(^^1 ^ai?L*ia3 tw.g'g-o.ll ^3-0 .dat-thJuo dJLs^ j\h- Sjijb oLuo 

.JL^l UlCs (3 (Js^l i^JS' JLC-Lotj CijjJsllaJJ (j^i52J £iw)lj^l 

iJS^ _*iJI £^33^1 >j3 Sju-ssoJ! ^I_oLi^^U i)jljj?tJ! CjIjoLlII JLioS 

j5-«aJ! .d_ot^ 2^5-lal d.flili»ty3 CiLs^l 3 Oi_^1 Olil_3 (95) 

35^1 (J-^ LJjiUb jJ^o^llI! ill 3-^ JLaI 8 JlSSoJ Sjb_t 1^ _ &I 

jajLai>tU J.£a.q-II is^ 3 T OMill j5-‘^! jo ju5Ll! 3j^_-3^_ 

.L^IS -JiJ^j^b C)j3-I .^5-JI SJu-ssjJI 



3 J5_*^1 C)v33-I . JLoI 8 JaJ djU4 OSb :(95) _t^l 

.1^1^ ilb 
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LPjilLl rLoJLUJI rLoill ii£ 

^ 3^^ ^jU! 3Liji) LissJ! 3 

5jj I 5j . 5jj I (j-® * !>?■ ^3 ^ 5 "^ ^ ‘ ^! 

3 5S^i>Ltl cdJa__ai^lXI 3 Jj^ (J-^ <^1 L.i 31 io-fcw-Sja 1 ^ ■“^''' 

3 JlJ CJIjLo jl j' _t cdj^JLH)! _^^aiLo 

3 ^ 3 ^^^! JJs- ^ _ (Si JLssAI! 3 ^^^ .5j\i-waJ! jj-ifJI 3 ^ _«JLaS 

ft ft ft 

.5joLuo tw) 3 j^l O^iliJI j^j^\ 3 -^ oi_.L^^ 3 I Oj^^Luo 

dilJ JjjQ 3^1 (^ 7^3 cL^JLoISo SjJjj^I ^-o-a( Lo tJLssAll 3^^^ |J<ai3tj! 

31 3^^^ ^3J -cLoJiJ 50 J^-tu (jyJJi 5j^-waJI 3 SjLlL! .d_LaLo i)jj 

Jl^ (3^_ aj djjly?tJ! Oljolill 3 ^ 0*^3 ^jLJa! ^L^jl 3-Jj 

jkSL) 31 ^ 5 J_I!^ _a;^ ^_Q'^3'^ 3 l7^-93 

juJlco 3 3 J 5 I *■-0 

lij^U _«3! 3 j^-«aJ! oJuij 3 3^^^ ^ ^_ ‘^ 3 ^ 

.diszS^ii 3 ^ *j— 3 ^^ ^ J3sl cdj>jjJI 3 ® 60/1 3 I idu ai^ 1 

L^Jlc»w tuj ijyill 534£>-^I 3 ^ ^ 3 ^ 3 i 3 ^3?"^ 3 ® 

3^3 ^jo L^ d.JLc3s! 'wJJe^tJ! 5^ ^je^cLwxj 33 -'^^-^! 3^ 03 ^^_‘"3! 

.dXi^]o d_L>j 3 3 I duujLaj 3 ^ 3 ^ 3 -®-^ 1 -'^^ Joi^tJI c^_«xj . 3 ^^^ 

.\ds> ioj-t 1933 ^ OJlco 3 I 33 —3^3 33?-^1 ijia_S2J 3 

75 Jl52J 3 ^ c3l3-3o ibjJs ioj-t 5jai>L3j3 3-^ 3:^ 

•O^ ,UJL,KjJi 

jlS! <M jiaj LoJJlft (1977 Jj jjI 26 el t*uo 3 3^ Jli* CjJls?- 

el^^l l^lj^ (J^^-* (tJLeo hj^CKi 35 ® ^ '3 _(ixloo 3 33^ JJlji- 

, 39^1 C*co L_ wJJjSi ^JJa> (^iluo 75 d _ szj 3 ^ 3^33® .d_ ^JlI,) 

e-^jh OJjiiLi-o Oisisl .3-fl^ Jjlj^ 3 ^ djJ3^ JL:?tA 3 ^ OJ-^ssj^ (j^iSo 

:fi7u?tJl 35 ^ '^j-ll d _LjxLI ^^yii 3^3-^ 3_'j^l-^l 3-^^ J_ 

^JlpcJ 3 ^ 3 - 3 ^ dJjJuo 3 (> 2 i»c 2 xj J- 0 JI 3 ((j^ 3 ^ 3 ^j 3 '^ o3lj-o CxS^ 

J3-Ju0 3-® ^j-a^91 ^ dlil_wLs 

CjL:>j^ 3 ^3^ Lj^ilojl OjtlqJI liiill (jxJilaJl Cjj^^I -3^3^ c-lloo 

33 ^ OjlyjJl 
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gjLdJI u^l 


iojJLII jLoSo^l OjjijLt _r^ 2 ^^_t 3 

twi!(Jl d_JLo! . 5 jLc>lJ! J^ ^3^ (looming) «oL_c^3JJI» ,39^1 j_0 

oLoo (3^^ |j 3 -LmxJI *1^^! (j-o oLfl-JaJ (jSL^’ £0^__«iJa! 

twJji tilblSJI twJjl_5 j L^ C-oo 3 3 C)Li)^__*iJ tw*.*_ t**j jl 5^jL 

jl j\£^ £OLj_^_*«-£xc»tJ! 3 fiUa! C*jlS jjua 3 C-*_t«j| 03!^ 3^^ 


OljL^isLioo dJLui! OjLS dJLc^-jJI jL_t«jo .O Lj-i-52__«xiJ ! 3 C-JlS Sjlj^ 

^3_Q_0(3 tOJujsj jLc»s_^CMj?t-«aj3 £tw-j jt- iJS^_(io il^UoLo J5^Lji) :5 JlP d_oji:. 

3^3:>3jo (j^Lol 3 jQ,^" 0 !jLla 3 ^ --<3 3 i^Lp C)b 3 L> 

.l^LcO joLI j£52J ^^^Lp bj35Lo( L 933 

Coxc>- td_oJa5Jl cLijl ij LooJ 45zjLi( ij L^tj (^^1 d^UJjl C)bb3JiiIl 

iwAoS .LJlx-kaJl ij 1 Jlc>- 6 ijb cL-o 3^^ 3 ^^dJl c. 13^1 Lo Ijr^ 


Lo 1820 ^bJl 3 (jb?- 3 JJl CjjJslii ^bJ 3 ^wJn.Q.11 

jl_o*Sb^l3 ijxilSLssj^l ^^jLp iS3^^ 43^1^! ^Lo_ipl ^ dUjui) 


C-oJij?tJ! JlIp ((ice-blinks) JuJL^! ijiajo3 ^3-03^0 Lq-^o^jo .dj3JCLll 
iss^jjo 3^^^ 3 JUJ (S^Jli^uo 33jJi) 3 ■doLfJI 3^ 

.doioii^tJ! bij^Lssjl 3° il3LLiLo 3J_J L^l 3I £351 3I 3 ^l 3 ^ 4 - 2 _) d_933 


d^jjJaJI G jS 3 LoJlLp £i 33^^1 _otj^^l3 tw)j!3^l3 3*^^_^^3 d 3 :^l 

3 ^3-^ 3® J-^_■’^^^ 3 . - 3 ^^^ ^3-^ ^1 2^33 

oJl(1j .L^IjJi)^ dj^3-o-P 3I doi?coxoj djjjlilli dJlioooub (3U3ooj?to 3^^ bLj?-I 3^^^ 
£*133)1 3 (iS-^jA I3IS iSj^^ 3 jQ,^3 ‘3^^^ ^ 3 ^^ dj^ 3 .xa-P 8 Juo-P^I 

^bj twJ 3 ^ JlIp Ijr^ 5 jji)liaJ! oJuij -Ja£>-^ - 3 ^^^ cry 3 JLfJjLij C-*o£?- 

/^^^bjJI oJui) ^^^jLp IjCy3o Lo3-txP j\l 52 J 3 dUS J-^ 3I i 3 jCo 

33^1 30 ^jiJb ^1 _o^kl (Elaborated Images) il^LLait! 33*^! 

^JeixiooL! ^ _0(^1 30 \jjt> jL .(fata morganas) ^bLpj3o bli 6 yt>\]^ 

j\p dJ.oO'.TcJ! I £ ^ ) 3 L^ 33 ^ 3 '**^ 3 J loJ I 33^ ^ o L^Lb^l I o '“)! j^^_o 

bliJ 3^^ 34^3 *13^1 3 ^ 3 ^ L?_‘> 1 )^ dLLoJD djLiJ_*iJ! 

aj'colj bJLp 0j_ &> jQ_b>“'3 .JuJSJ 3-0 2 ^ ^ C5^ bbj?-l 3 Jl*J 3) (3"^_^^J3^ 
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Lpjiiu rloillil rLciiJI lie 


C-olj jl Ji^ ■t,_Q*'?ij ^^-o-ssj LssjO j3-l gjQ JLp- ^LoJuI 


olj^l dt2»jllxo 

jl5 .JU_(iJ! Jajill i 3 iLLajo (jxiULcj^ I_ jLqJ! 05 S 0 jl j_SL^ 

‘wJaiU! il^LotA dJL>jJI j_o l 3 Jl^! jlS .J_ji- JU_^ 

^ I ■> ^ I I "‘ ^ I ■ b^3J I djiLlaJ-aJJ CIj lc.\il^i jii I I ( 3 ^-^ ^^1 ^ ^ '“ ^ I 

^L^jl .(96 JSLiJ!) 5j_aiLts!3 5 ju.ss-J! ^joLi) J-maS 1 ^J| j\-o_«*J! 


i_^ I ■> ^“ 1 11 3 . 0 ^^ ^*■1$' 33 ^ ■“ ^w^iCg. tw^ diaS 2000 

LoJlLP C-_t43^l tJi-9 4 ^ 3352 X 13 Jls^i^I ^Ja _ <mJ\ 


3-0 (jjSliij (j 5 _ ^(3 cSJu^ iJ^J^ d_fca»-l_«iJ! cLi*_J! ^&-o_flJ! tjljUaj Oj —^1 

. '^«^Cm3>uO j 3»-1 3^3 (J^O^Li (j-C>tJ 3 3 - 0 .ASLa(^l 


1906 - 1914 0^5:^ 



^J) .j«-«J)5 J_ mS\ 3® V->^^ (J^Lo^5 (5ju 4isu i3ji» :(96) _t*J) 

iSJH ^3tl 
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gjLdJI u^l 


(J_4*ol ^^Js^ |Ja»Lo^ L>^b Cy^ cdUS ^bl 6 •SsJ 

cbl^jJI (jxiLs 5£?tJL) tjjbxP jl^lJI JLcLa;» Lo tw*l 5 

^^llIL ^&-oJiJ! j^I j^I jI OljUaJLl! dia-a;!^3 

ju_Lc»tJI JU-«iJ! 31 

lSjtH jA.^1 jJl Jlp-I (J-^ j^3j^ ''^ 

j-0 j^l Jlszj 3-^ ^IOO3 ^ 83 JJ^ L^ 5 z 5 ^ J^3 

djiip-j 3 “^LBLiLASl ^sjjil Jlc>-1 ^j£> jt (^^^1 .L^j^Lt-o jlSbo ^j^ J_oo ^Lo 

.JU-JiIl tw-JojiJI j-0 bjj?ij ^L-0 174 31 JlszjI ci^sbi^Sli^^l 

0^3J 1911 ^bJI 3 3 ^_^ 

■ d.<.Jn.Q.!l jJjl IJlLpws d_^Soj-o^l b_«xJi^i^l3 Jj?-LwJl 4 lui> 

ixcpJsl 3 (^^1 JuoJJ jU-uOiLo ^LipiJ3 bz-ooj^ JlL^I Ijjis 3 J^j_^ 

Jaiis jJjl CibLj j\ _tu_aj j-0 jl bis^LLo 4 jljLli^l j-o ^j 3 >- .(^^IoqH 

t3U v.^IoqII do .V.C 7 ... 1,1 djlLaltl 3 ^j-J ^^5^3 \J^^y' 

j-o j^l i3*-^ ol^ 3 Jaiis Ijis-o j^ 3 j^ lPJ^ Lr ^^3 

3 ^^(la 3 t«al| ijwjjLfii 3 jjjj ^3 j^ 3 j^ 0 ^ C*xp- c^J 3 3500 

dls’-j j-o lJ 3 _(iiS^Ltu-o 3^3 j!ib-o 5 ^Lo jJb3Ji ^ _!aj 1913 ^1 _sJI 3 

j<bjt 3 -^ Jw_L?Jl 33-;^ 1906 ^bzJJ 

iijLptJl d.L*-^*u-!l 3-^ AjMij 3' ^Lc^b djL )35 ^^3^ 3_^ .^t*Soj-o^l ^ 3 ^ 

31 ^ ^3^3 l3£'L!aI_0)1 .Co 9 ji 3 C-*-ojJa-ol cl_jbi 

^sp6 l33La) 3^^ £^3^^ SJlpIs 13^13! iiJljji)3 .JJMijji' iji JU-^i 3 

.^jobfe 3 ***^ 1 ^3^3^ 

j-o (i 52 J 3 l _0)1 C)Laj 33 jalj_oMJ l3-Oj^3 b3lLo ^3_>3^1 0^ 

3*3! 3^^ i3 _*-LptII ^jobl> J_ uS 1 3^ 3lj-(xl_0)^1 JatLs 33-^^ 

3^ jLoj-,aiiLX 3 0133^3 Cyj^ £3>^ 3 ^ 3 ia.u 53 j^^LooSLo '.^3^ 

^Loi 3b?tj^b I3J-0LP .30X1 I ^13!) ^3)3 £33 I3I i3 Ujb 4^1 _o) C)^b:>jj Lols C-*J3J^1 

jbaoj^l O-^ fb^l Jlp-I 3 -( 3 , 3^1 JU-JJl 3i?ij Jl 3^1 3 J-^ 

:l-)1 j^ ^y^ 4 j| C-*J3J^1 j-o U-^oio 33 jt cjS^jS 333! lA^bi U-^1 
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LPjilLl rLoJLUJI rLoill ii£ 


ftU—uJl OJJL 0 I 3 cdlS iwjL-«aJl 1 Lo^ ijlS J_j jjI 21 

^Lc- ^^SJl ^j-o _ ijt- ^ L?^ cl_SjjJl 

LLoSj («!JjjJ Lo llLac?- J-qJ» iwjl_J) ^J-o 3-ii53 L-oSlj 

!cU_t«JLIlj .dJLwJjl dLi 3'^! iiJbjii j5o ^ .dJj 3i *^b3 
4jLo 3 i oLki^ ^>^5 ^ _ >>^313 iwjUoJii oj_& Lo 

4lJl_3^ 3 ^ d> (Ji ''^^-'-^1 -J^yi ^Js- 3®^1 0 -® '^3'^ lP 

^^1 fjosKJij jl Jl5!J . 1^1 jl 3 ^^ J-2i9yi 4la.Q_Jl j t 

IJjii jl JS^ls^i d j 1 J^^AJL) 3 W"^ 03 sJ djLlssJ _oXl 

t^jr^ Lf J» J^AJL) t^l 3 _ M 333 Al^l ^JlQJ ^ .iwjl 

Col5 cJ3 t^l 3 ^ .Lbjl J 3 SJ jl jj y L^b 3.«3JA5 

3 '^jr ^3 bSij^iiA (j^j^l C)j|^ LooJl^ g-® -03^bt_tl 3 c>tlt«J 

^3 3 C'-Olp-l lJ^3-l3 ^ OjlJJLwyi ^ 

03 ^ jl 3 ^^ ^1 ibjSLs cJjJloJI cj3-L«Jl ^ 5 l_3J1 IwJj3 

yib ^tJJ) lw)lJ^*-_11 libo jtS" Jji ?llla3ui 4jj^3^1 

(Lqj?- j53j 5 (ji)! t^lj dj\ 3 ? 0 _ 2 lo CjI^JLw 3 ^ 4c-J^ i^jJl “Itw-Qj 

100 43 I_u*-o t^Js- j^l Lby )Lui 120 j-o JlssjI CbtS^ L^l Jj ^Ls 

^3®^^ 3 31jjb ^ 3 ^ ^5 3® 

Lszlisl :bLpj^ Lils SjJblJaj dib _oo5^Lo g-^1 OjUiOB hjlLi dlJi J_szj 

Jl3^1 1Jo» -Lo^i d_J| LL)Jl^ 3 cLo^i JlrIu tjlj-oJLuib j\JCii \s?u _i ^ bib 


L^IS dJaiiill 3-0 J-*u5l ^j->j^ 3i di-jwj l^iLp IjJ £^5-^i£?ij 3 

g-0 .Jlszj 3-^ ^ 3 ^ ^-0^ 3.>3l Oj-o l^lj (1906 ^bJl 3 ^•-^3 (3^^ 

i—flJl ^1 _tw-0 3 I 0^ M ^bsUf di^^ _ (i3)l 3-® 3^^b-o5^Lo ^j3ij ^ £i,dJS 

. ^5-^.O.x£?tO 31 


(jxfl_Mxp-^1 3-^ t^3iii»cj (looming) 3b>3-bl ^ILia^xo Jlco! 3^3-^^ ^ _® 

^Jij U^ jO I ^Juj 3I O^b?- dj3 dj gjLiJ! ^lj3>t:La(^l 3 ■‘—*1^3-O^I 

cl^-3>b lixJjjo cU_ mJ\ 3 b3,oo3 ^^-ol cijjjptJI OLprllo^nt'bj .gsl^l 3 

^^Jj L^-«Xo 03 ^3J 3_t3^^^ 05^ Lr*^ cl^-o^l .3^1 3 ^ _sxolil 
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gjLdJI u^l 


gjQ d_tu_aj OS^J! i3 J5^ C-oJl£>JI ^ljti>t:La(^! jl ^Juj .LoL^ 

CjA£>cj ^ LSjLoi .1880 ^LsJ! ^£>tj JlLo L^Ij^sxLoiI^ CjIjLlLI d-oL^^^SUl 

.^39^1 JJs- 0^5^ CjIJlc^L d_L_^ J^jruJb ScLiJa! CjIjLlL! 

139^1 ^J-o 6iLp ^ ^jb-o 3I iljJuO el3*il J^l i3 (jt LuSLg* Lo 

^1 £- 3 *^ .(97 I}.cLo>MtJI ^ ^waJ&L) 

i^ytl_<iJl ^JS' (JjAo j-0 .33:^1 l 39^1 ij d_tl^ |3_jl 9 i dJa_4013) J■^^AJJ d_Lo 

dAl j.i A ASZ.^ c^w^aS^LL)Ij ^ ", \ c^ lOrtl 

SjLJsl (jb>-3J i)3J ic 9 Lo dU ij 3 j 3 -I d.^ 3-0 .L-cuJ 9 -o 0 

I^ y,i Q ^ ^wctiSLL)L) 4.0 Ao ^13^^ d_ 49 ^^^X«Jl 4 .>tJLo»<^i ^3^ 


djLfat) 



.(3991 1559 cU-**J) (j ^^3 3 I 31 ^ 3 ! :(97) 


c Ld-L9J-JJI ^ b^ 3 ^ Ao A.Q 3 b—^3^ 0~^ I "' ^ I 3J AiL) 33^^ ^ ''^ LoAo 

iJ-xi.s2J 9 .ic>-9is! tj d-olA;?A_a(l _ «o?JLI Lpc-oI^ LijLcol (^_y]a52J c3«aJ! 

3 I ibXo iijj (jSLg' 9 C-*-lp- cLajl d_4ujbJ! J-o^ dj| Jj ,1aQ9 tj IAjJj 

L?c-o! 3 03Sb_ uj (jii^3l! 3^ cL^oLoI iljLL! twjLa^I! tw*.*_ <mJ Assj 3J3 5 aL 

j_^ JLP- 3 U! 3-0 fi 3 __«aJI 31 Le .( 3 JjJaJI (J Af-I_4«j 3' ‘<^b>_ mJ\ (J 

j-0^91 3^=^^ 9jb) 03-bl 3AxJ £fiU-4uJI tj d.A^oj’LLo Aj^lj AlP i9bu-o J9.c»- 
^3^30iJI jLco ^xjbixo fi3«il j-oo-ts! 03^1 1" (J| \ 3 jt> ^350 L^j .(JLajjUl 
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LPjilLl rLoJLUJI rLoill ii£ 

Mi Aj C-J_*ijJ! j^b 2- cCjlSjlaJ! ^IjJI 

J^ iSLo Jlssj f^Js^ CJai>^ .»w)3^^! JJ^ j*oo-«tJI 

dJjJuo (3^5-^ oi® ‘VmAmj ^JiQ ^ 3 Lq ^JI ii_Mxllb .C-*J^j \3 Jlcssj J-^ (j-o 

LjLp-^ dLaAL*h}\ _wxjLJI 5 jl_ ^1 J3I O3S0 Lo ULp ( 3 ^^ 

.J^ ijLo isLujo ^yA djjjJjJ 

.i^-^Utl 3 djo!jLC>tu_0)1 0^5-U J^issjQ jrv_ jIj dlLui) cjl^jJ! _c»- 

Ijji! 3 -i 3 o cdAilixA doojLJI^ Jao£?ttl ^jjO j**-0_oJI is2_o)l 

5 jji)liaJ! oJui) _0)1 (jSL^" lju-t! Coxc*- ^3J0 .U-^^ pU _^oJ! 3 bl^I 

djliS^ 3 -3^^^ _ Aip^ 05^ ijT^b ob?-^ t 3 l_ 

Ojui^ ^3^ 2:* ibL^ ^3-^ 0^5^ Ju_fij^ t^ 3 J 3 lal 3^^ « 5 jL?tJ! 

3 » —5 oLp-^JD! 5 j_ii>Lb 5PJ0 .OJ^ Jo ic»- 3 Us! j_9 i^jJI l 3 Llo Ijrv_ )1 

.te Kimeata)) 

j^So LoJJp» 4 jI Ja£?- 3 L) .jL^I^ J-JJI 3 lSj-’ ^IoujUI jLo-^ jj IjoT J^pj 
3^^l 35^ 3b LjLsJs i 5 j 3 L^j iiLssj jJijI £ 3 ^^b 3 ^l ^Jp ^5-^ liJLois 

Mt-b ^_Qj-^ 3^3 «LlosoS 3^^ Ibjis (^_^Jo .Lo ^ j_Ip 

cOL^I ^5l 3 1 "^ '^bSLg' .3-^-bl |ja£>dlLl! JJp 3 ^^^ doPj ^ 3 P JaPS 

PiOiILoo JJp pL^.ooJI ^ ^joi-; 0 -otJI ^ 3 ^^ LqJJp 3 (^"'' 03^^ 

3| J3^ .J-Jpj JosjI 3I 3L00 (jyi^ «LLoio 5 3 ^^ t 3 LtjS^I 3^bol L^j 

•isl_otj 3 ^3^ L^L>^Jj ,^aQ 9 JLooI Sj^ip ^3^ J3^l 

.^^^dJLoJ)! oJuii JLlqI a^sjjl 31 


^Vl Jl 43L4I 


jj*i^ i)L^ JoA c^m}] 3^^ o15o 3 3^^^ Li-o-L^'gos 31 ^ _o*jJb 

.dip 1 Jl.ls2J Sypdi dob cdj^ tw)lj\_9311 iibJ3b?w3 .(^^^loiLpJl ^wOpJI 3 ! _9 

J-O LtJj Jo?- jP SjLp Lobj-b 3^311 .(Jpg-O 13 3^311 31 ^boJsl jb?tJl 31 ‘^tcojJb 


^JSJy\ ^5^Io*o3 JJp d)LLP kw-oD IJ| .Jlszj jP dJj3j dl 
.JlRjI (3jJ jl Cog-lflo-tO 1 j^t C-ozPjjI U-I 53 .dlp9t 


JJo?!j 
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gjLdJI u^l 


dJjl>3 -frl_oA^JI cl) US ^LszJI 4 _jJj il^Lpws^ (J| _szJI I_uSLg" 

^Lmj^ jji<-*:s2j Lljt 3^^ c-LLpoI 

jA_cI-c«aJl3 j-uJjUU (jlj^^l ftljl C-jS .^IJlo i3 4 JLLo 3I l^^lLo 03^-5 jl 

IJl*^ C^*-*^3 Cjj-oLp ^ .^Js?ui Jlszj dj ^la_oi jt (^yis ^LsJl (^Ia^II 

4 £?iJa_t«-o SjSlij j^-AxxaJI dLuUf . 4 IbLp- AlP iALjLs 3^^ IA:^ 
i)3jS C-*J 33^1 j3j^i<-^l j 3 -it LoAIp £j^i<-P gjLiJl jj^l 

iJUr Alp) JLi^l ^J ^1 jt I_ e Lo A^?- (J| ^3-ji-o U43 dia_t«.Atl f^A^ 

Jaiis .(jAs j3-J-o 6 . 3 ) ^_Q j-0 Jaj_3^ ^Lfljjl L^ (jfuo 

.^^ju CjIaj 500 ^s >6 JAo LjjJij j-o I^aj 

JS_(tj Lo^lsz-O j 5 o ^ jSj^l Ja.*i?W 3 jt j-0 ^jJl cLjjjij (Ja_al^l j3j^l l 3 

j^-oAA) ^3-*JI ju-«a 52 ltl joszj JljLo jSJ .d^sjl_ ^ C-oS SjSlaJI jLs cXl^ 

■ dia ; I U ic 52 -OJ^ 

di 2 j jJaJ! 3Jij ^A 3 Jl A_tAJb ijbjSI fiLco! ^^Js- Sj^Luo j^SStl J-JaJI 

.Llj^£?tj 3t L^Ap Ia.ls 2J _jt3 ^1 ^1_jt 3 AxJ 

S lAf Ialssj j 35 o LoAIp- .a jj 3 J-^ j^ Lj>j^ IjLoo ( 98 ) J 5 L_aJI ^ 
OLpL^jSI jSJ ^Jp^t AjJj diSL^ djlj^l gj 3 djJj d iSL^ 

.Aojja J-j^l Sap-Is ^**^1 j^t djtjCil gjQ .^33^1 Oi?cJ JljjS 





/ 






.to Aa) tJS’ AmoU) ojf^ ^-« ^ US jiaAo :(98) JS—«tJI 

J^j^l ^Ujj) .Jiyi OIpUjjV) ^ V3I AaS ijLpl (3jj 1514^5 lPJ^I cU^I juIj 

.^j3jV) oiiAt j) lAfb j dii^S ^JIaiO 
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LPjilLl rloillil rLciiJI lie 


.Lj^IiUs! JSLiJb iJLc^l C-oJl£?J cd—twjUl ^3 ^ Ijl.!^ jLouJI 5 ^ 
cLjj-q (jy^-o ^3 ^ J-LoiI (^^yAlio ^ ^li-oSL) J-j^l 05^0 djIJuJI 

i)Jj ^3^ !Jl.^5sj j-oijI ^3J^ J 3I ,h*vo!lj ^&_Ls£J ^ .JjalSJL 41*3 4_)L^! i33 

4lSJ (^y^l_*^1 di-oLssJI 4j C*3J3 IjLco O5S0 jl 0^^ ■‘^_twjU! 

.JlssjI j-oijI ^ j^l dIU_ «j 1 I^L-o 3)15^ 

£3[3l ^Jy _ alio C-*-££?- joilll UlOj 4jJj U-^iSLol _ iILcJI j_ o ^5I 

.4_tujLJ! ^3J^ U-^!j^l gjQ jxtSosJI CjJleo U-Lo ^^^yOiio ^ 

Jailio L^j 4Ja_|ji>j^l o| g-olcoa tj jlLp ^5JJl3 IJujsj H 

.ilLotJ! oJuij 4.JLff. 

jr^l 

iJ-o_«tJ -J^ 0^5-^ (__ya-c»tLo dJLlJi> OljLdi£>J! (j-^ 

4.1u-«aJ! jr^Loi^l^ ilj^ll! i*ia33 4.JL)LJ! ^jiuoLcdLp- 4 -oj?JLo oJlOj 

5j^]a-ail ^3-^ L?s_ mj L^JS i^jLoJI 4j_yxiJ^^l3 4.*Sojjo3fl OliLoil! dlii^ 

cjls^iaJ! -X5SJ 5L:?tJ! Ji-3 jLco (jyH-o ji^l_a)3fl Cjuij ^3J0 JuJlsJI i 3 

JLdjLiJ^ fiUa! 4 jL^jJ! .(^^yOlio cLtb Lj^jJu (jyia^ 

.^3 ! CjLpL^j^I ^Juj Coti?- ijijyi 

«• ft J 

jJl jo«_alII 3)5^ ((jLs^JaJl Sj^Ja_atl ^>-0 C-tP'jrvSl 

cL-JjliiJl ^LszIjI ^33^1 frlj3 (j^j^l frLoi^l SjJlsLb ^jis j^l ^jJaj ^ 

jls^JoJl 3j^Ja_atl J-tLssj ^jS^ .4 tujUl 3)-o '«—)l3\3^l3 Jl£- ^^3! OU-Lajj^^l 

.4Ja_t*,Lxlo jl jJilszj OliLiij J| 4x.4*dJb ^33^1 ftLal>^ 5jJlsL!a5 

Tiio-tw-J-o ColS li| SjJlsLJaJl oJob ^_Q*f^3 <JlS 

dJU-«j3f! Ju-o C)^U»-jj ^LiLU 4*Qh;U t^Lxu^l 3^ dJLjij 

iJ5s_dJ 3^ cL^*-a>l (jja JuSLiIb 5jl_ 

3-^- 4J33_t«j3 L^iSJ Lff-3-iJu J3I ib^b) CjLsLuja ^J| .b^S 

5^3Je?t* iJSbio jl ba^pJa! jj^ jlSLu j*Jb^ 

. CjI^Ip-jJ I a Jl^ ^ bJLU U-^ I33 Lp- 
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gjLdJI u^l 


d.aJ=LLo ^ dj| .^.(3 7000 550 gjQ ji«-Lssj 5jrv_^i J-t^ 

citljjJI^ J>M^\ 3:)jJ 3 dIuti-cSSjO d.JL>Lu 

Sj'i-tttjsJ! (j^ £^Lla-cu.J-t)! IJu-^" dJ.^SJl .di3j\Ju^ 3 IJlc»- ^jrC£?ty3 3Ji>3 

Ju-O OJLii) j!j . 3 ^^^ ^hs 3LIj1j ^^ 

dU^ xxUi J3I (j-^ ^LssIj^I^ 3U 0(^1 S^jLia^ ^3 Lc»uo i^jJal 5 Jujs 2J 

iLLil! ^_;-«^3 tdjao jl5^_ mJ\ .4.JLo^I d^jl ^jjo tw-_)jill 

.jiill^ ^liiij^l CjULo^ 3 jjLiLsJ! Jliil! .jJuI dx-ljjJJ 

¥* * ^ ft ^ ft 

il^LcPuC) 3 5j\A^I ^M £3^^! jr^" ^'■*^'^1 (j^J^b 4I3 j.s 2^ 

.3Lji) 31 jb?tj^b djdjLft SLij| 


gjo 3-^ j^Ls Ju-o 'w)jL9 ^3-q 4i»s^ Lr^ djdjLft 3-^ 

LoJlLp .SjujsJI ijaj^l dLb 3 SLiPtj cJuJLI 1^31 05^bco (^^1 oISLLlo-L! 

03^^ 3^ j^lA) 3 3-33 ill_ £«j 3 'wJjLflJ! ^_^aj 

4xbLft3 Ofildji)Luo3 4jbLj3 4jb!3-£5>- JJLL) ^ £dA*aLft jh7*> .iu3I 

iwJjLiLI! twjlSj 3^3 £4j 33b) _(i-t! 05 ^ U-Lu^ .ypu^^ dcix^ _a» 31 

£cLt! C-t-ocj ^3 ! 4£-3JjJs! 1^5313^1 |ji33_^ .^a-^-ojl 2^ ^_^iuijJuo 

.JLi^l Iji3^l3 £452.i)j_tl CjbLil! I(^^*71 

^LiII-«j! 3Lij1j £ila_tu-J-x) 3o^ ^3^ 3^ 15^3^3 '^bJ3l 31 ^ _£«jJb 

0^3:! 033bjj ^5l 3 -30^1 CaSLLj Jl 5J :d_Lo j.io ^ Juj?-3 

Sj'WJsJ! ^-o_MxJ £^&.^-Lk)3^ 3 3^_^1 O^^bil ^ 4 j 1 iSjjs-g’ 

SJlssJ 31 . 50^1 Jlssj .5^35sJ! ilbpcLod jA^j 3 t^C)-^bl)il 3 ^SjSblJ! ^^3 
^5JJI ^U-c»tJ! 3-lLlaj3 £4_tujLJI ^jJO tw-j3 ^ ^ *^1 Oji-ticsJ! ^M 

4JL)3^ '^3-52-J ^U-otJI 3I 034^^^ 0^1 ol t3 ^ ^^3^ .452j0 duJj:> 

4jJuL9 !33j^ (^yalJiiJ! 53b>tJI 4uj t|^5i3^l i^^-uJ^b-^l JJLoJ! «i)33» 3_)3^ 

.4_t«jLJI 31 3-*^ lSAII 3 biiJe?-! 3^L^ .(3^biJ! t^Li£i5! 3 

ijljuJl 3 '?4_Lci«Jl lj 153 (iljj ;3jJl Lo £4 _***jLJ 1 j-0 U-L*j 3 obssu-o j\3ij 

31 J3^a*Q> -^5?^ jl33i3JI dL-o .4j£a.ai>3-tsl (30)3^1 ^ c ,1^59 JLj^I 3^^^ 

5 

-Lt^I 41*a3 t6j%u g-o 31 ^3-**^! ^3’^ .^3^biJI 
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LPjilLl rloillil rliuJI lie 


i^Js- J-JjJ ^ (j^ \lsf d^Uu j^^SLlI tjLs^JaJ! 5j^Ja_a(l 

‘ ‘ ■“ J! CjJ^^ jl j3-«a3 J^-a^Us! t3-® -^ 5 — o-^ is^ lS^ (3 o_1=^ 

iolS_ mJ\ C-*-tJ?- d.Q.l'L'yuo i3 CjIj-^ 5A£- LijI_a) 


0,^ I lJ-*-i>3 c Jnt-'?4al (3 SJuJSJ ^LiJ! ^ja52-JI 

.^C)-^52>3 iwaS lpr\^<ng\ ijijL) 


. 33 (3^ J’'_^ ^ Ls^JsJ! ^ ^^ ! 

^Is^JaJ! i«a 3 33^! J-^ d_MxjLJL ^iJLc^,! ^.aSoj-o^I JjLaJ! 

(_p-«aaJ! OLti L^j dUi gja .d_tujLJ! 3-^ IJujsj 135^! 3^ ^ ^J3 

.^&jijjuJLiij 3 C^IoQ'>j j 3 -l 3^^^ tS 


j^kUjI i5j4>I 

jiaj d.^3 LuSL^ eja_^ 03 ^ 3^ 

LoL^ (j<i5J^I ^ia^ JlI£^ .oIjJ Lo J-^io3 Ja-ta^J^! Ji ‘ ^-Q Q > ^ 

dLpLajjl 5^bj g-Q _b_^ IJllssj 3 Juj j 3 £i3L9^3 g_o .lj^ 63 —^ 

^jO — jjaj^l cLLco! jrv_jb ^J| SjjO ^^5sj IJui) .joLs jol dllP J_ss-o 

.jjaj^l cLaol^ dLpL^jb <ij3l_oo ^-balj ifijjiaj IJujsj 

JuoJjsj j^Ja-Lo 3 JU 0 job (jybissj ijaj^l cLao! job 3^ ^-Q(99) JS_«iJ! ' 


^5jJ) ^Jyo 



(JV :(99) 
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gjLdJI u^l 


isLw-o dJLljlj cLoL^ t_)^J^I JJX- tw*3lj-o (j| ^ _tujJL 

iJJLp d^LuxA ^1 ^ ^ ^^ ji ^^ 

t3 is^iUJ! ^jjb .Loj^ JLooI Jlszj ^ 33^1 05^0 LojJ 25 ^1_^j! 


l^_t«jij £|J.^J^1S ^ _ u*s^ j^Ja-Ja! jo <i3^iUJ! .(100) JS!_liJ! 

j^SijLty ^Jl 3 100 ^L^jb i^-wajl) .^33^1 J| 431_t«-tl 

L^ijJj ^jS^ Sj'uSJ! 1^31 &> ij.ia JUe>J! 0!5 jj e>J! .JLujI 10 431 t*oo 

j-o 1J3I 43! t*oo j-o ^1 4.2iai>cJLtl jj^l ^3J ^ U-Lo £i3^ 100 Jlszj j-o 

. (_jLuo) 


(J.A>o) 3^^^ ^bw .41 



0.43^41 3^^) 31 ^tMc4) jo :(100) J^mJ) 


Lo S^Lff. t^j!^ 3 I d_tujLJ! ^liLLiA_a(^ Ijj?- 4^.^ ^l^UsJI oJui) 

^ 3 ^^^ t 3 ‘^ 3 j ^r>r\ \ d:.Q ...II 3 djjLo 35 ^ ^3 65 —j-tl 

Jlss-o JjI^S 3 I Lajl 3jj jl tw*3!j-oJLl jSL^ .4JLLi_t*J! ^Ja_ uj OjLouJLI ^ 15 ^ 

JLooI 31 3^^ jl SjLotJI duLi 1 U-Lo cj^I 3 I JLooI 

CjLs^I 3 ■ j-Q-^l joo 3-C^ 4 x1J3jJI (...ijLJa^J! 3Jo?-| twA3!j-4! d_QJa3 ColS . ,l-aQ3 
gJJaj 33 cJosj j.C cIJlP^I j_Q_ai ^llaT_t«j jl LajI twA3!j_ta! dia^ ColS 

.dJJo 4 xa.2-ma J! ^la-ai 3^ JaL-nil! 


28 













LPjilLl rLoJLUJI rLoill ii£ 

^ ^_ ojj}\ dJLi_Q_t*J! tJ-P ^_tw-ijjJI d_0-^1 

J-CoilJI Juj?tjl JUJ^I Lo 3^ dlLUll cJlSSJ d_ wxjLJI “■ 

LojI O'__ M ^ ^3 I 

ciojJs! d_ fcujLJI ^3-^ ^Lsslj^fl c<iJuJi _ <mJ\ jb jl^a^oll jjoL _ m3 


.LloI j^l d_tujLJI ^3^ LoJl 1£- Jl 03 Lt^ IJujssj 


jbLd^VI 4^ 5 (3 

0^13 ^ngle) jjbl_aio3ll ij^lj (j^pJo dUJu ^ 3 JLsiL) jrob d(l_ui) 

J^£>-3Ual ^&Ji52-0 _MXJ dJ_*_Q_MxJ! .d_Li3jJI ip-^LoJJ d_*.^ (33—^ 

C-oO JLC»cLa; I (^^I-cu_ta! 03 ^ j*oO_*iJ! 3 1 ^L^jl dilj-SS-tj 5 Jl(1jI _«ioO 

^ 3 -o [S^ _‘"- 1=1 JoJ^iPciI io3L^! Sj—SLial dj^^i?tJI (_>«l_^ 0 ) 3^1 

0^3 .(quadrant) d^jJI i^JLill 013^^1 63ji> ^ 1 x 0^1 

(jjj^ iLa_^^3-J U-*-ij J-JjkS^ iuSLcd! ^Jl3w_mxJ3 cJJlLo J^uj^ 

jrpbj dd.^i_t*J! ^^j\3 gjQ .JjclLI J.^1 ^3^ ^3yi 
.^ju Lo ij*>L 3 tw^'g-*rLll ^3^ U.-0 cLajl dj Jiiil!3 

Jle >-3 djSLI £i) 3 U-«d! ic»-3Usl t 3 ^dJI 5jLE>tJ! JJI 3 I Jlc*-! ij*' 3 .^ 3 J 3 S^ 

tS 3^3 ^b:s2jjJI ^Ijl^cLo/L JU_*^1 'wJajd! 5 jl(1jI _*ioo \js> jjLRii! t3^ dji 

LoJlLp .Jl^^jO (Jx^Ls ^5I i^^S- jJ^ C-*-££>tj Ijd5 Ja-tid! ^i^jb 

.d_LS 2 JjJI ^IJl^W-oi! d_iSboI cLLoO 3 I dj^Li) d Jl CJI5 

dJLi_Q_a) ^^^jLp djoljLC*^_0)1 ^3^^ ^ 3 ^ 3 ^ LisI Lla3- ^jJL) do:?-b ^ 3 ^ 

Iji-uo IJui) .1^3 ^J5Lp pLl) Lo ^0-^ ^Lajjl ija'Ls ‘^^3_ 

ojui) (3^ L>^ .(sextant) _oJI jL^:^ djJ.C 0 53.^.c»-I J_ op 

dlS^_(ioo i3-L^ (J^j3fl sLlcd! (3^3 ‘J-^_ ^LqjjI d9j.ssj0 d- 0 .^ O_ [szsp- 

.LoL^ LtisI (3^ ^ 

j^ls j^l |jiiA3dj diSJ cj^is jriSl ^ 333^1 J^5sI-o 3f £ja3t*iJ! ^LpjjI ^b^jl g-o 
dj3l3 ^jyPJo Ll*Ju ^33311 jaLaio3fl IJui) 3^L^ Jaid! J| do_ojJb 

^LqjjI jaLdio3fl ^ 3(3 JloIssj .( 101 ) iJSLiJI 3 jjaLd3tj3fl 
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gjLdJI u^l 


^ diSJ JaiJ! i 33_3 ^L^jb twxSijJs! ^C).^ -(j^J^I *bj?tj! d_ 

ij\5SjQ d^L^jl t3 g_Jbj dj^ oIjuo ^1 _alijl t3:)Lp 

.tills p>&5>t«aj 1)1 



I^ljl) ^Ujj) 




(55Xm4^) Cam ^S^l jialo joAmU :( 101 ) 


c^aBI^^. 0 ^I d 1 ..11II 1 jobJI ''■ 1^ CJI 

^Liijl JCf- tw-_ b!j-o JI ii_tCJb _Au_t! tj-c bssl^ ^33^11 i 5 j 3 jI _Au_J! 

Ob?uijMialII ^L^jI tjjLt twA^ljja jJaj d.^3 l)-o ijui-J! £j__Lo 

Jco^ .IwabIjJj! ^L^jI twA-AuJM til_a(^ 5 JI 1 lya S^Lp (jiLaioSlI 


LoJuP d_*.^ CjI _E?c-AiMialJI oJui) '^ju^ _maSoSII d_ JLoP 

.djlJai?-Slo lya ^jJI ^ya dJUJlcJ! d.^^jLl! ^Sll! 




ij ^5^ .ddi^BbO Ol— pUjj) Jp u.AS)yo J) 4.*—tallb j^UmV) :(102) _iJ) 

jAlLil) 
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LPjilU rLoJLUJI rLoill ii£ 

i5jj CxS^J! ij-c»s_tuJ3 ^1 _^jl dJLi_Q_t*J! j\jO 

c ,lo*oJal 4£-L^jl3 4jljL(i)l_itoo 

J^rptj cOJLdll_it-ts! Jl_pj»-I ijyf^JO d.J-G^ J-a-SsJJ tw-Ji)Jo ^ £d_L?s_ai 

J-o^l (^yi) S^—LaiJ! Jl 

tw^^SJI 3 I tj 5 ^ J^*^'?JL 1 jI _t**5o^l ij^lj 

. I 3 1 

^Juj .jlSLo J5^ i 3 j^^laJL jLoSo^l CjIjtoIj IJuj til_a)^ dJLs^ 1 JlI£^ 

6^Ji3 i)j<u cijJe^uo L)lj^ 5^ C-*-o i3 '^1 C^-Q-^v^iS^I tiljl5 j-o^l 

yl .jbLaio^l dj^lj jLoSo^l ^_Q S (103) JS!_*iJ! ^ 

dj^lj ^C>c-«aj jl d.J^ cL-i-twJ <d52^j-Q djL«aJ2jO dloQ I_ aiLS 

jl_taSo^l joL) d.JLt cja^ (jiLdio^l 


Ja^ 



Jl I_ijjy?c3 J| ULp j_Ja-«aj 

jJaS t._0^^ ^ li| d_1 (^yJ2-o ^ (J"!_^ .Olil_tuja 

Ol_aiLs ^J| cU_«xJ! CjI_ wjLs Jyco Jjyco iJjaLt ^&ji)l yli IjLii) .d_oOj^l SjSJl 
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gjLdJI u^l 


.ij^U_d.JLo^ ij^J^I J-^ bjuJiij -ijibj^l 

£j.u-o_«iJl3 CjLo/Ls ^3 ^ ^!^l tj twiLoi?- ^3-® 

j.u-o_«tJI Lil^j tj OLs^^llc*-^! £j\5a9^ jo ^3j.s2^ lisLtuja 


[Sy^^ L>^ djjJuS_0(^1 ^3 ^ (^-O 195 - 276) j-u-lJ^jIjjI jl ^ 

tj (jT^ ^ j'*'*-®_6^ ^&-Ls2j 3)15^ ! j_ &> 

tj ijjjuS_ 0(^1 tj (5/1)^ tS ^ji-i-«aJI 

5000 J^Lssj djjjuSLoi^l^ jl^-oil 33 ^ «i9L_4w_t! ^ --q*^ C-^s^JI 

l^liLsJI ^ljLi>t:La(lj ijibjyi j-ta3 t,_Q*nO j^Ls J 3 I ^ 3^3 

.Jj^cj J^LssS (5/1) ^ 5 

d.Q.b-'^ ^ISLiil ijij^l jias d.ai?-^l CjLoiLSJ! z&Jiss^ C-ooJLCtu _oil 


Lo L ^ LdS L> 3 ) 5-0 Us I 


j-uJ^^jIjjI i^uLs <5 ^Lp| j^aSLLqJI ^ 3 -q ^LLj 3-0 twJJ^ ^ 830 ^LsJ! jo 

.J^k)! (jjjLod -Ja3- Jlc»-1j 

- * ft ft C' 

JMi»- 3 ry-*^UjJI ftUJLssJ! Jlc*-! Jua-C*-! ^3-J ijU^jJI 3>1 o^ 

4.<.L^ 5jrv oj dJ OjIS .(^1048 — 973) _oi^l 13 ^&JLssJJ j<i5sJ! 

^bj| Jl-lssj 3)1 ^Ijl -ijibj^l d_a(Juji )3 C)L_*<3bjJI 3 SJuJlP d.*^ CjLoL^ oj\ y^\3 

kicU Ju-fl-LlI djaj^l o^U ^ dj5J j^I ^Jo o^^Us! (^uUs 

.d_£B^^i^ 3 )^ hA-LP d_£^JL^I ( 3 <jLa/l 

3 jo ^ 3 Jlc>J! l^^- 3 ) ^U»tl-J! d QU:rs 3 |jJL_ 4 u_o jlS U-Lcc»- 

dj^lj (J-o-ssl^uJ 5 JoJl:> ifljjJaj *L:>3 cj53**«jg.jCi 3 ‘(6^1 3U.**«5^bJl3 dJ^I 

S^JaiU! t^JLE>tJ dlijjk) C-- 0 -C 1-0 -ijibj^l jkaB t,_Q *n) tw)l <mlP^ iibjks (jiLaio^l 

^L^jl ^ 3 ! j^ls .Jj^k) ,j*iLa(l 3 !^ i)J■^i^l C)La)LiJ! _ad 3 

3 >^ Jl tw^-oLp- ^ £3:r^5£B3>a 3 >^ CjUiktb tw4jj3 J-^ 

ft V* 

^Q-bej ^ .jL^b 5c^_JLo_Ia! twjb^cJLJ! _oi IJllssj jJaJlJb 33^1 3 )^ -J_ 

JoJlc^ cUd _ad L^j djl J 3 *^l (j 3-I-*S3I cjiLdio^l ij^lj (3ul3 ^-Q S ,lo**fo!b 

dj^lj^ J-j^l _^jl .jbl_aio^l (jxiLflJ jksl_ao 03 (jy^l ka_ ^ 

jki3 ^_Q tw^-oLOtj jl ^Ikilou! (jiLdio^l 
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LPjilU rloillil rliuJI lie 


^ ijiLaio^l ij^lj iloQQ *^>5^ 4 jLIiS^ i 3 
OLLo^ joL) (jxiLflJI IJ^ ^35o ^ Liojlj .^aoJI L^LlslSLo ^&_Ls^ ^ 

j-la3 05^^! i-o-*3 C-ooJejxLoi! .jxS Jlc»- ^JI Lo^i^sjo (j5o ^3 

.lis^ j^I U-*3 dUi Jlssj 05-^3J3^^ ^Jle>- d_LLS2^ SjuaJ 

J-Gji)! JlSJ :!je:>l 3 )L-3\3 L^ dJ jt® 0-0 ^ a"!_^ 

cdJLp tiUS twoLSO jl LuSL^ ^ .jjbl_aio^l ii^lj (j^jbs jl_taSb^l jtoIj 

^jLtuJ! ^J] 0 ^^iLI! ^ Q' ^ g^A^ll ^^JLp t 3 ^ 

t,_Qh'jp o^--^ d.^ cjjiLoio^l ij^lj 6/1 ^ 3 JLE>tj 3 Ji) jLoSb^ 


. i) 3^?^ I '^3jJ£iJ! i 3^3 \juS 

?-lj dujis^ dlLiji) C-olS 5 dJS lj^ ^& 5 jLc»-| d.fl_(ioo iJ-*j»cjI ISU) 

j3*^v!I iJ- 43 d_9^ j^l ^3^0 djL) £(33^'_Jl J3— 


Ju_ai (jyf-Jo jb_t«5LJI jltj 1973 ^LsJ! .iJj 3 J£) 3^3-! ^ _i)Je?JI 

5ji-» 3)13^-52-) i^jLLa tw)liS^ t^Li£iJl d^ J-c^s_ m ^Li>3 t 33 ->j Jug^ 

/^^33 ji^I (jxiLs ^iLoJJ _^^J3l3 £«C)L^jJI 
i) 3 !j ^ LLlssjO IjLlssjO C--Oj^I 3 _I 


i cjLoSo^l 03^ d .^33 di^S^ 35 _) L^JLc^ (jbLdio^l 

<iJL?J! d.a-ijJb I_ ijf _ 1 II 3 j-la3 t._oJ ^ _ S 6339.9 d_o.x9 

i^a/Ls i53 ^ gj3! ,^aQ9 ^ 16.8 jIjlL^ IJLii)3 .^ 6356.7 <d^bJ! 

djLuL^ ji\SJl ^^JojJsl U-(li ^ .20% (j-o-o 43Jo io_*.9 ,31 _^1 L^j £j 3 As 2 ^ 

.dijj-Q^ ^Js' I 4 JI 3 cdJLft dijj L^l ^Js> dJisLo 6 -^ ^£>313 ^jjJI 


d£^ 3 ^Q 41 _Jl JU-*^! '^35 s^ (it-o l3Jip-9 j^jJJil (jl j o ^i^j3l ^ 

djj3ia_wjl cLL) i 3 C-t-o.^1 fixiszjJI <1 -cu_qJI 3 dIjo_j jo J33£?JJ)I |^^l3lJI jLs £jLu5o9J 
.(^^Lai^I ^^-LsJI l}^ C)L1jIj3 i33 OI jhl i 33 Ojjtu^I 2 ^ 13-0 i 3 j£?JI 

12 |3 Cj -0 J 3 ^ Cozjil (^ 3^13 ^5J5Jl3 p9-ai^l jl3l52J «^ 3 ^ JIjJlP- d_Jijlj 3 (3 

J 3 ^b 3 ls 2 J 3 (j<3j^l iicptG (j^iLiLI dJbLuJI C)^ 3 b?Jjl CiJ^ptlil £2009 j-)bj 


^5-co?- jjA^ Ij 3 iaj 3 i*33J3 jo_Jl ^Jlp- d_£^lj 3 ^L^b?- dfljjis _jl5» 

.«4iL)^^JaJI Cijjb Col CUJo 33^11)1 pbs j-o jojS d^3 £(joj^l 
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gjLdJI liiJI 


_a(L (jbLaio^l jij t,_QCjJe^cit! i^$h-€ ^ 

.J^Lloi^tj^l 43^^ LLa 52^ JoJ-oS^ twJ^jia- 


^j-o-^^b du^j^l SjSJl JajjpJs io-fc 3 gJ^» 

.ij^ 25 ^3J_CO 4 .<ji^'?iJI d_ o-*-qJ! ^ 3 -Q J_^ 200 

1000 JlLq (j^Lt ijac»s_<iJ ^ cl% J_2^ ^ 

jIj^S^I 03 ^ ’ Ojjo^I (MacTutor) C)L* 2 >bjJI Lssjo ^.iLo 13 

jjibj^l d_oiJuJij 3 d.-c.^ CjLoL^_ <m\ 33j^I i3^Lp-» :lji_ Qi 03_^j-J3J 

.OliLlta! ^lAcxLoib L^j-Lt OliLu-LI^ (^uL^ oLiaj Jl 5 J 

iJ-*^3ij ^ d.*^ 0^3 ^ 6339.6 ^3Aco ^ jiai jl 

• ^ t3 ^^ ‘ ^1 

Lojl i33>^l 3i^'^ 03 ^ 0^ 3 ^-^^ L>^ J—®^3^^ L§ 

C3_i 3^3J (jl (^^1 ^j_ Lt^ 3 ^ _ 4 *oiJLo 

joLl) ^jSLQ i^\ 3-® t^3-tLg.a 20% 3 -*-*^ CjjIS Lffj .tw-*_ j jt- 

.iwJ-uajUl SpLi> ‘—33! lJuis 3l ^3! (iLta£-| J-^ctLiw-tl 3-0 jLuSb 91 


J^Vl Jl ^aKI iLs^ 

3 ” d_cLco 5 jrbj^l 3I d.<.L«t^jo d-bj?- dJLljis 33JVi-ll j*>L3j J-«alj U -»3 

iw33ji^ o-3l Ji 3 I 1 '^ .liUS 3 ^ l>^ ^^^3 


L>** 


^ I 


dbojtj g-2o 3 I “^biSb^ £twJ3^^l JlP^-o Cj-JLlbLojl I3| .Ja-LpJ)! ^33^ 

33 S 0 U-^ 3-0 ^33^ j**-o_«tJI '^ 3 ji- a3Ij Jl 03^0 Lo 33 I 

.30313 JlssJI Id_)l cULssJI _(iJI ^Lp- (^3^1 dlapJLlI 33 tbJLb 


I ^ 


j0mluL*mial 


.ioLlII 3 j-oJlI U ULssJI ^LpJI djJjj i3U-L^jl 5^bj dll ^ 

tw)l_ ms ^ dLSboI cdU^b) C*3 j£3 0-®j-II J Cb_£**3 ISj 

C*x.t *^3 £l5oLoL> 3 dlh& 3 Cu5 U-L*j dU3 CJ 3 LP- j-tis 

j.u_J .il^.j^! d_*j_oJ! ^_Qbjj^ 3-^3 12 jljt^ (J^J^I 

.d_JL(.u.^ dlxp* L^Ji^J cIa^ Io.a3i^ 
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10 


UgioJIg LP>2JI Jogioii 


1353 jlS .(jij_szJl (ja_oLi- 

iJl J^hi ^ Jl —mxIILj «(_>*'1j—I! 

£1^*3^ 1 jjb (3^ ^ .1_* 

g3^3 I_o ijr^_> _>j-> ^S' _^ 

JJ^UjIb 4 _oJ?JLo J_Itsb .(j 4 >j^! _P 

j5j:)j3Jl :)J^_e:^ ^_o S (Vinland Sagas) 

3^ iJLo_(tJl ISoj-oI (3 (j 3 j^ Jai?- 

OUaiaidsl C-*_ J| dSy;:- iJjjJs 

jxooL^Jl^ j -3 _p 

^ L^I Ju(_) £(3'-i__c- 

^Ij^cx^Ltol IJo ^Jlpu 

C*iajj LoJJLC- 4 _o^iUst tj CjLj!Jle>-^I 6i_fls 

£j 3 j^! ^ _e- 4J3U_ <mJ\ Ol_tai>bUs! 

J^Lfl_£ 4 i| 43 Lxff- Oj^iaj .Jajly?- Cxlu3 

SJlC- 4J3U_mJI CjLIai>!^! 

^LfljJ! ^JhszA ^^ i. ) .3^1 (J| J[p ^3 ‘ 


J 3 I jl5» 

4^ .7i I c.7^^ ij « U 

«JJaJI J 3 ljj^ 
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gjLdJI uiJI 


. 6 Jls 2 J 1 _ *3 O _* i> 3 L>_MxJl l 3 _oMJl 

.JL^l tj i*u-UjJ! CjIj^IovII (j^isz-J L-Loj Ualai^to (2) ^3£>!JU,! 

(J^£>- Ij^! 03 -*-^^_c-U-LssJ! jI (J^ili?- 

jjJlsJ! .oL2?1jjJ! tj Olj^—laj cJ^IaJ!^ Ur^ 

2^3* (jru is^lszJ! (wjLmai?- Lo £Cjbdliis!3 (Jlc^ta ^3 Cjlj^ialJ! C jjb 
(jyJLtUjl siUJLszJl ^U.xj 4)1 ^jl iwasIjJjI 

C)Ll,<-Jaj J-wai?- ^LsJl j^^- 0^1 (t^ULoJl ^&JLe '3 iutJJjJs fwJ-wajl 

.S^iLaJl^ ^&-<j?eJLiII tj J^laJl^ d_JLo^ 

.JliJb 3 -;-^!^ Ojjo^I tj 5 Lc- 3 l J^U>- j\JiiM*j Lej i3 

^ I ^3^jQ I c d 1 ..I 1 1 Lo^ibsJ I ^ ^ l-ft ^w) l^-jJLtJ I ^ 


^&_ccnJJLll IJu^jssj j^I iJSL^ dlLuii .jjOiPtiuiJ! du3 (^- 3 ^ 

^j.u-A Cu JI 3 tw^l^SJl ^ 3-0 cLL) dl ■'L*.AAi?E M ^^1 81 ^^^ I 

.dlji^Luo jjs- pU-mxJ! i 3 diissils! Cj!jUu^I 3 j-oiiJ !3 

, 3-0 (‘Lbij J1 cU-^Jl (Natal Astrology) tj 

(JjLi-oJLl .( 104 iJSLtJl) jLtoo (J^ls i^Js- cU_ maJI i^_ 8 Jj ^Jyi-o 12 

IJlu .4l£?-3j 31 ^ 1^81313 ^ _J 3 j^ 81x0 3 -® L^l ^1 

12 ^^3^^ ^ 1.^ 1 ^ Lo—‘M aJ I (3 "‘‘'3 ^ ^ -XJLft 1 b (Jj I xt 1 

j-o twA5!3^!3 ^3 j^ 1 CjljLij ^3-t-iajj bo 3^-33 ^ t3 .-ipLAJ! 

ij-ft -ij^t^ ^3^1 JMo ijbJaj^! ! j_& 2^^ cd_I.x-g-o Jjl_Lo 

^^4.00 ^£'Lmx}| -XJLft ^^^^-oLxJ! (JlyLbl t3 03 ^^ cJbLbl J-xxuj 

li -Lft ^ Llj& . ij'U.f' Lu> <A2U LuaJ 1 Jj-Lb 1 (3 I ^ ^ oa}^ ^ 

^-xo^ ^j 4) (104) _ttJl (3 ijri-j-bl Jjbxbl ^liaj .(JjbLbl c-LlJ d_QJLlotbl d_*Jaj^l 

.^b^bMxxo ^b^b l^-o ^1 ,^jax0-a<lJI ^Luxb ,^^idio.xLiJI ^^^^.a.xAAi-2-] J^«u-xo 

(Jj?E_uxj (104) iJ5s_itJ! t3 j^I JjbUjl ^Loiail 03 ^ O^ o_ 

^Lo| .ioLft Ciljrv_tu_aj cLj Jj-Lo JS i^ jJl ^ 

v_OaoV«a (__^a 3 ,jAxo-ttJ! jltyJs Jl3jJ! dhQ <3 j,o« AoJI dJajij 3 !® ‘3j^b 

.L^Ji5 d_*Jij^! t3 oLllIj 3bia-flj siU-«aJ1 
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(Jg^lg iogHS 


^L«u3l 


uA«fllLo 

M)'*' ‘I''' 



JaOi^tJI jrJ^ 

jLimA .d^V^b 4 >J.ojkJ ...a* ;(104) ij^ "■ 

.^LmJ) ojl^ dLu) ^ (^sV) ij-0 lJui» Cm^ 


^jSZA ^&-i.;?eJLaJ! 4i3jl3J lSj-OjJI 

jl L^ .4j^^3 diic^J JJLff. jtfa^EuiJL) ^^JLsslil Jj-Ust tj ij^U _ <mJ\ 

J^IaJ!^ i^jszJl 1^ _jU cLbJLt'^^ Jjl_ lL! 

2^3^3 4j^^3 J_^3-® tJl c^bo-^l CjLo^JLszJjI olSLt 

1^^ d_o^ J^IaJ! Jaj!^?- C-ol5 .cLs-t*J! tj ii^U_ <mJ\ 

(^^Jj ^c>_ <.:?eJLiI 1 (jxt^_o-Jiaj tw*lS^ .d_ maAj ^jrb?iJ ^c>-:?tLo 

f^LoI^ CjUlji^^l ^3-® L^-3 j-oj (twA^ ^ls^JJI) Tetrabiblos 

.ojlSLsI 
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gjLdJI u^l 


_ ***^1 ^LszJl (3 iJ^laJl^ (ji)j^l ^1 _ ttJl j3^^1 ^\jJ^ _ 

(45^0 jj| t3 tj^-oJL*Us! .45^0 (j| cLco^l JoJle>!J 

i^jjIjJI ^3JjiaJl ^Jb 4_LilJJ ^1_tiJl .«4 JLji 11» l^-J| 

ilj-Lfi' tj . 4 SL 0 (J| (ji>j^( (Jx- ^Lcoo 

gisLiilj LsS^ cJ^l^ jl^-o tj L^iS 4JLilJl _lai?- gislilj <1 ju ^ (^^JL)JJ1 JU_ 

(J^iaJ! Jg^inrTO (J^IJlE?- ioL?- liiLjJi .jjU-ttJ! tw-Jn-Q-ll (3 L^iS^ J^iaJ! 

.4JL_qJ 1 3i?o gLeo^I ^Leo^ ^jJuoJJ 

dlh Jh J^Ij^ 

^LsJ! tj J^laJ!^ ji>j^! q _o JoJlsJ! ^ 5^3 ( 3 ^ (J_^ 

tj C-ooJLE>tI_ m\ L^I Jjj Lo dlLuij ^ 3 u-J 4_ jU _ty^Jl 03j^t tj 

(J^J^ LuS-€' J-fis .i?-3U,! 5 I Jajlj^J! 

J^ ^JA (3 i3i?JLtl) J■^^ Oj-^1 tj 4lIo^llo (J -0 j3ill (J| (3^ 

dUj ^u3\jszs^ ^y£■ Sjj^ SjsLj ^LsJ! 



JJ^ J 5 I? j)£>^\ Jajj 3^ Ja^ ^ JIJmC'VI JJ^ Jj? j^lj jluuo :(105) _tLtI 

.^JsJsd] Ja^ oLtu^ LasJI 


.[^w^jfUil] .dLiaJI ^^Ic- ij (^uJujl ^Lc c(^1087 -^1029) iJlsjjJI 0-J 5 ^^ (^) 
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Ug^lg LP>2JI 


d^Q-lj i^jJl JiaJl (j_* ULt Cj^Jlo- (Jl^jj-Il j<i _c- tj 

Jljkip^l JJ^ JJaJ! ^to 3 jU £^3^liI! J-oAI! (3 1.-0 *05 US 3 .Jljkip^l jj^ 1 _ 

J^ 3 J 7 cJI L^wLO .^103 lifU^ 

.,^jsz}\ Jai?- (Jx- 65LLC0! JuQ-l'gJ^ cLJj^e-Lo ^LsJ! 3-® ^L)^1 3 

US £ji*jjJl Jai?- (wjLui^J Laf- JiaJ l}_^ _ m\ 

.LasJl ij^^3 Jiiil ^3^ ^ ^j*i-i-q3 3j2> ^Ii£>e3 Lo JS .( 106 ) 3 

fijjJs (J| USj LasJl J| Jii J5^ ^ 

(J-c^ 33IC0 CJLlo (JI d_*.*u_iJb Lol .(tangent) Jial! (^^J 3 d_*.*u_iJ! 

(JjLils! jLwal! J5i3 3-^ *^ 3 ^^ J-^ ot^ ((aj^ljJl CJUa) 4 90 

(JJi jU ((106) JS ttJ! 3^ 3jj J3 US .L^ J3^^1 gJLiil! J 5 i 3 (jjlc- 4 )3(jll 

Jiall ^ljL:?tI.*yl JoJlszj SLSL.g’ .LasJl ^LqjjI J| Jiall jij^l Jai?- 

. 4 J 3 IJ J| 4.«.«4^.I.II 3j^£? 633 J3‘-^^ l3 



.dj J3I? j)a 3 \ 3 bosJ Ji^l ^3lj 3^ Ja^ cJIJmC'VI JJ^ :( 106) JS_tLtI 

.ijsjsd) Ja^ Jirf^ L^uJI J5la 31 J5^ Amuj 
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gjLdJI uiJI 


JS^_ ttu t.^13 t J-Jsl J 5 ^ 0 -® jl5 

(JjjLs cJ^Ijl;^! 2 ^ ^!jle>cI _**ib .Loj^ ^860 ^LsJ! tj JiaJ! 

tj j^^a*_aJL) dlli C-Uj^ 1 Jl ^^ 

ft ft ^ ft 

(J.5S3 US LjsJli^I jl i^'jJ ij^ ^ 1-^3 clSoLoL^ 

ijjz J^IJl:^ j^-o-ptlts 1 ^oiis 2 -o ^^J^^_«il Lg'j (^^la_ty^l ^j -J-jB ^J-o JlSjjJl 

U> ljr ^3 .^ 3 JJuO bji^i?E_ mJ 3 I (JLsjjJlS _ m 

^J| ic?-L?Jl 

.iflJjJs! (J^IJlepJ! 

.jbj^l Ja_p- JoJlOej j\ _Jl dJLo^ J^IaJl Ja_p- JoJlOej 

ijbj£^ Jai?- JJ^ IwaSIj-o J_ ^(3 jL^l JMi?- L^_ mJU sU_ <mJ\ 

jjJL) Cj^L?J 1 ^cJa.'g.^ (3 .(J^laJl Ja^laj?- cU-mJI tj dILlj4j tj*'-<J3 ‘CNSz-o 
(^ji?-I (J| iljJuO 03j^^_‘**-^1 .twjjLaJ! ji-cxcxll! iLa_tu!^ J^IaJ! Ja;?- 



4am1 


o^L^V) JJs- Ji^l (,^ 3)3 o^ OJ^ ‘O^jVI jia3 LAtfljJ ij 05 i»)^) j^Ls :(107) 
<^jJu5Lm*VI3 0 ) 3 . 44*1 ju ^LMi4)3 i3>i3l iJob ^> 53 .^ .j^oo ^% ^jJu5L^Vl3 0 ) 3 —^*1 ij 
L.MaA)l3 JLoVb OliL_M44l ^) Ol^jjJI ijA lSt$^ J.^lft iJS' O^J^l 

.^m*IjA)I 3 0 ) 310^13 
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Ug^lg [jDjst}\ iogkn 


Lo (J| ^1_twJsl Jj5£>e 3 .^L)^L) ULff- J3_b 

jiaS <._Q1 (J3^l CjI _tuLAJ! C-Jaf-I .|Jj^£>clI! \jjt> c!y^^ j_LaS <._Q 

* •• •• 4 ^ 

«iq-JL?J! (J^ (j—^ Ol ufLiJl^ 

(Jj?E_ waj (j| ^1_Mxij! iJj^£?ciJ Lo!jle>cI _t*t! ^830 ^LszJ! (3 

i^Juo 125 jJI CjI_ 6 ^3-0 JJL^ J^laJ! iUa-JLk) ^ 

-JlSjjJl J<1S^ tj ^LsJl 

ujlff- JMiaJl bl^j 3ry5jtjji J-^ O-* eQ*o) L^**^ 

tj _***1 iLjJuo .(107 JS^_ttJl) JMi?- 

i^I 3J 0^3_tj LosJl . jl-i_* (ilia-JLk) J3IJ_^ 

(^jloszj 4 j^^-<xsJ! I_JJ-ff- J_ l£- JJi 

ju 43!_fcwjj! CjjJ 3 t3 -jy^ ^jJjSi _t3 7 {1/5} ds^jjj 

J^Lszj iJj^£?!j J.^Lff' \3ji> .(Stade) 5000 _) ijjjjSLw^!^ 

60 iJi^Lssj ^jsz}\ -}ss>- ^yA 1 diL)jLj?Jl jI (3 dSD 5j^Jnf> 694 

^iLuo 


«jJl^» dIoQl*> L_4 «_oj JI 3J Jai>' J^JaJl U^rl JJalj 

Jgj^Jnf> ^_^]a__w^l JI (3 (J-o JjJlszJI O-o Jlc>5a__u» 1 .iJ3}aJ^ Jgj^Jnpd 

«6JuLS2-t*J!» jj-i^b L^l jrv_<"I bj^ 0^3-*^^^^ .djiJLi3tA 4_ muJj ijt3j 

1 ^^! 2 ^ Li_twXo \jji> J^ 3 j «4 SjL^!» 3 I « 6 jJLid!» 3 I 

dJb QjilSj^ XLe cjl^_ cJLj 4.i*rij J^jblo (Oecumeme) ^Li^ *^ 3 ^ 3 ^ J 3 —^ 

^0 _***^1 tjb .j^-o^sdsl ^LsJl IJl^ .h^rycial Ja_.i^jAll tj 4_sziaiJl 

,^1 ^LiLJl^ ^b^Jl ^LSII t>o (Fortunate Isles) «5j^-g-4JI jji^l» 

JjJlsJI gij .4_*^jl 41:?- ^j JlSzj JLIaj^Jb Cj-ij?- _‘*‘-d-)| 

(^_^l3 cb3j3l3 iJLo-ttJl LxijjSl d-c»'Lu» cljj.^1 ^J| 35^^ 0^ 

i^jLSJI jjs^ . dU 5 (J 3 £?- b 3 ISL 0 3Le>e u) ! ^SjrU ^ 5j Leo Lflij 1 j J3 b) 3 ^ O ^ 

b>5bi_L)! b>o -jy^^ 03 ^ L^i5 ^wJ-^S 3 335^(3 [>J'^La 3 

iJ_ooj?- ij-wi^-jl 4i-oLs2J! 4j 0333 jLeo 3-***j S33}3_tul 03^ 

.iJuLsz-tuJ! jj-ifJl (^bj-^! OtcojI b)3^^-**^ 
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gjLdJI u^l 


• 



Ji* ®>! j? 



• 

dMjill dlLo 

6 

o^jl 


0 

• 


6^ 

• • 

4im* 

• 

• 

^ VI 



• 

6 


• 

• 

SJuauJ) 

• 

• 

^Jlo 

• 



JVJ 


.^ 5^1 ij ^UoAh ij Q.>^ ijS^loVI j^uu :(108) 


-iiia-JLk) tj dJL?t-fcwJs! SjjLJ! cU-M^^I (j^iszj (108) ijS_ttJ! < 

dols^jB jl U—S" (J^ (Bactria) 4 _:ijJuo J^ 

-^5^1 ISo^jlS fwoJoj^ . jLLtwSoj^I tj 
cLszJLo JjjJLtoT 05 ^ (J^IJlepJI (3 ^Uw«t 4£>-j^ 58 JJs- (Is. Tule) 

4ijjL£?J! io-oLszJ! 

£(J^L5jJ! ji_S 2 J J^Ijl:^! t 3 

5jC3 JJj 3 C.cd.'Z.^I I_^1 cJj^Ja (j-oj-> ;jA»3-o-JJaj Jlszj Oj^Ia ^j—SLoL) 


. h QQ LjsjIjT (ji>J^l j-^ dJL^ii) 

^LsJl (Jl ^6jjb llili' 

J (5 jjI £^Lo C-Jl5 L^j -Luj^ ^1100 ^IsJ! (^^_i£?- ^850 

(Gana) liLc- ijj^ialjyal O—jIS CJJb io-oLc- £LjLL)j^.o 

ttjjjl ^iLo-cJs! Js!^.5J! C-ul5 .tw-uJijJJ Ltu-uj IjJuoja 
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(Jg^lg LP>aJI iogkiii 

Jls 2 J 3 ^U-«i L^lLc^j tj ULff- i<_)j^l L^jSl tj 

.ijjAts! tw-ufcjJ! 6 jL^ (Jx- JLo CJ^lw! bli:. 

^.cimxaJLj 4 -*fcc<jj d_ijteLo (Sijilm. 3 -S 3 .) c «A.t^ *<d ^nl I 

.^U-u> (Jsl^AI! 

jj^l J^JL?!j JuLSZJ Jlo- jJI d_JLijI (wJy:?- t3 C-ooJl^ l^I jA_[ajljJj! 

1 ^ibjJjl OJjJs LUj J^53 
^S^JLcdl J1 d llo.llo t«.L_i 3 jJl d_ujuo» 3 I :Urbs a Nuba 

^jlj—OJl dj^JiJl d 1 r>-j Ip I 

tj L^ _t«_tsl iu^jJl -isLiill I jLi) d^53 .i<_)j^l 5jia-< uJ\ d 03 !^ 

. cdLC- t 3 d^j^-o j^L5 

JoJlEO Jj^jJ! iUa-JLb ^^ 3 ^Lo^! cU-***I (J| ^Lo| 

ij^>nr?di J^IJli^! 6 Jji> C-cLLo- .j-w^ Oj^l J^J—^^3 J^laJI J3^1ai>' 

J| dsL^I .L^-3 J^JaJl^ (j2?j_sJl J3^1ai>' JjJlj?!J dAjjis 4S^ Lo SjSLs J_fr 

C-ul5 1S| I_ 03 Q**-*jj}\ Jl^j_II Jai?- i3j_ e-I jl Cj^jI i3l_ IS 

.CjLfctL^l jA*<aJl 3 Jj> jLlC-l g-o L^-3 

(J^lj^c^Jl _* (jSLo^l d-(^jS d_ CjjtU?-! J _ JL?tlIl IJjJa clj _ 

isjj .iJLE>!j tjl ® J^I jLXf'^l O jj-?^I CjJL5Z.A^k t*t! .d3jJ! JA uAi?clJ 

dlLuJa jitjjJ! jl 5 J_o Cj-^ LajI bli' JJLo jC jJlsz-J _.*>! .i^l5 

io-oU^ jSl^ t(Dead Reckoning) twJLoJ! i>o 3 tiI! dJLo^ (335 Cj:>j^ 

Le>e _^Lo tjl 3 ® ^^J-II \.J^ d.JLff' j^ bli' d_Jj^kaljyaj 

L] 3 JaJl 3 Jg 3 Jnf?o LssS 3 -o (jip^ tj \jJi> dijj .dUjJ Lw_oj 

tjjJsI dJLlal 5 j 3-U)1 4JL)jJsl3 iJia-JLk )3 ^IJl^ ij3-o ^ 13 X 1 G jjJ> .d^jJLcdl 

.dijJLj?Jl 3 ^^_yJra.«»» 3 JI j 3 -tnsJl 3 I 3 -C SJuj?- L^ 

3 £>tJL) Lff'j 3 j C)Jl^3 ciJlcd! ^ _ *_flJ! gj3 J3!Jl^! 3 o^j^I J33iai>- d_ 

1.4 .iJL?tJ! ^c>-^! jri^ £-ia-aJ 3 llsI t3 dj?-j^ 1.4 

(iUj 3 _Ja! C-olS L^j LasJ! JJi <i5jjiaj Ol_toL^l jl J| d^^j^ 

dLLlI du, _toLLl! ^jJ! gj3 t 3 -^ ^jJ! oJjfc cjiyJ! J33]ai>- JjJlc>c 1 I d.4_a£>tJ! 
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gjLdJI u^l 

Jai?- tjl OJ-e>- 3 Lh® jLC»-lj3 .iijjiaJ! 

0.25 JaiJ jA*<aJl io-t 3 g-o 

. j**_*jjJl Jl^jJl 2^5^ JoJ lco J^iaJI ^Jj d_c*«jJL) J3MI JlJ-uJl 

^i-*S ^3-o Jst J3IJ_1^1 6jji! ij J^JaJl ^i -*3 jl j_o ij_^ 

c 4 -*jLa 5 »-^l 83^1 JA- 4 ALPO cL 5 z 33 X ^j-o j^l Ja_* 4 f 3 lo Jlc»- 1 j diU cjOjOzJl 
Jl d\ ««llb .^jXlUjJ 3 i 5 Jaio d 1 !o< 1 J3^J^ ij ^ 

LJji^ 23 Jlszj J-P I_ ^.3 Jl3jJl Jai>- jl C 3 Jki ^3 dlh j|-? J3IJ_ 

jLs dJ$.o-l)l ifAcJijJl Jl3jJl jo j-o 1 jlo 43 Jl) JllJjji' Jl3j 

J 5 LJij 3 tljji' 23 JJ^ ^ jjp- ^33.0 Jlo^ JSjio 1 jjJs 

jj^3 .bji^ 39 350 JJs- Jj j^l JozjI 333^1 33^ Cj^UJo?-! 

-Ljj^ L)^ ^3^^ 16 JJ^ Jj ljuJ JlszjI 13^^103 t33LiSJl 

j-o J3I j^L^jJl j| J3_ali £L3o3bJl _ 1^1 jl j-0 ^jJl (J_P 

i)ljo 3Ji> d_J 1 j_ ct> jLs £^1460 pi_sJl 3£?J jj _lJ!_ 

j-o jjiL-o j.P pjjl j£i*a 3 ij Cjjl_<i| dlbjij -33^^ 3-*^^_^1 p-^UaJ_ «j1 

dSLLus j-o d_Loo>- j-f '3 j 3 *a.'?eU i 3 'i 3'3 J jLwj 133^3 JbzJ-iuJl 


g wjbJl J-kOdJl ij CjliiLka-o dlbji! 0315 I €‘33 ^wj_5 jy:> Jj Jl o 

djLOptj Jl ^L 2 >|. J 3 ji ^1 ,^ 3 LiJl t_jt '3 wJ 3 -l)l ^LsJl Oj5j J| 431 tu-Ll 

d.*3lji:^l ilL?- 1^3 djLs £OL-objJl 3 dlLoJl J d_o.^l OljL^^l j -0 l>iJ_C- 

Ja3J iillijjjl OjLcjl j^ Jalcjl J-P 1333^1 ij3p .J■^i*-C' jjJiil J 

3 ^^J 3 iJb d-oilcjjl j^>s2Jl3 J 3 ]aJl Ja 3 iai>- J 3 lj^ J j^OjJl JI 33 JI 

jjjJ! cdLojOI! jb3j! 3lSv_ 9 I jj5 1 ^ 3 !_^! p-LszJ! IJjIj jl L^» 

L 7^^3 *^ 3 ^^^ 5Julsz.J! £ 1 L)L^ jj3 J 3 Jl>Ua! (bLszJ! ! 3 Lo.c>- 

OJlszj i^Js- ftbj Lo 5jJLJ J 3 JaJ! Jai»- jls cio^^l ijl^jJ! 

J 3 £>- juSbLoJ! jo Lslilii?-! dlLuS) j5j J ^> 1-^1 ^Joi) j.p 

Ja.-j?ti 3 l ijc>-l_ u) jj3 j 3 ]aJ! -ia3>- ^ .^bl^JLl! 03_( 1 > 

j-o j 3 j^! d»i_4wJO U-Lo cd^-uoLJb iaj.5»iya 3 J£i ^33^13 ‘^Jj^l 

■3=L- oil j -0 Lo j3j g_tU^ 200 Jjo (Jp IwJjP- J 3_sol g_OJ 
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(Jg^lg 


JjLo^ ^7^3 BjJLpJ) yy^^s Sjw.52_-uJl jjj^b jj^l ojjij 
J_^JaJl oJiSJ) ^ l,,*-*— uJl l-i^ 

5jL^l (Jl dj^Us- dJbji) .jJj t^l (Jl d_*_ujJL) C)L:>j>i 10 L3lib3-lj 

iJU-(iJ! LfljjJI jlSLoj gjLiJ! ^JLla-oJs! (Maghrib) 

(^yh)Li Sjllsz _t*JI jy^\ .d-JiipJ! dUj ^3 

JjO IJuJ?- IJjfc _ ^3 c^\^\ twJji' J^ 600 Jlsz-o 'w)j_ 

033^^ 3^ L):i'^^3 2:* IjvlJ t3-^ ^3 Jj^ 2^3^ 

Jj^b iJj?-LuJl ^3-o dhb 1 JlszjI jO -iai>- OL^j^ 10 _I! 


J^IJlc*-^ tj3jri-^l O ® 'w .*-£5^ Jj^ 2^3^ J£a£>- (3l-aji 5-‘i> SJ-ls 


J! 


tw*-£5 Jj-i?" l3j>^l SjrLoJl dUj t3 ^ju3!j.Ri^l ^3-® d^Jd-szJl jl ^JLo d_ 

JuoJLszJa! Jl^jJI Ja 3 >J dS 3 j 5 iA ^j\ JlSZjI 


ij^jsti\ OLjLs J5 laJ 

d.*JS djJa! JaAL LoJJLp dil j'A cAo-^! jAj dla-JjA! j-,^LLsJ! jja ^JlC- dlLljl) 

jjs Oj^ls Lo5^ ij^U—twJ! jja>jJLI Lo ULc- «Aj?-Mo» 

CjI _toLAl! tj C)j3 Aj^U_£«J 1 Aet-^I jj3 23^^ - j^3J3^^ J^ 

j\-o3»clI! g-0^ j-0 t3^1 dlLljfc .AJJa-JJa J3 !2^-^ ^ _ m] 

j^iaj _£*^! -ibjlij! Lo JjJ-oclI ij^U_ <mJ\ Ao-^I g-0 twJ_jLaJl 

.^t-wajJ! dlojjo Jl 5 JlP l^3j^ Aj^U-twJ! Ac>-!Ai! 

j tj3^l i)jj?tJ! -iaj!j3>Jl g-o dJLo^J! _o^L) ^3 ^ CjIJo 

.(^_^ l_<u>tJI j.i>AQ-lI ^ “) AaJLJI j^ Q11 

j^y^ 05^333^1 Sjl_i=^l Ido jAlff- j*ooL?JI jj-Al! g-0 Ja_03 

^o5^!jj dj) ji^ tiw-oLoJ! jux3cill jx- Ja3 Ja>ciI! ^cdL) ^ .ij^U_£«-Il Ao-lAL! 

OlIaE?-^! dJa-tol^ CjLljJlETcIII C*JI_uOp- jA3 cLo dloj J ^dXlJ! JjO J^^llI! ^Jx 


iolAL! S^AI j-olSLI! liJIj^^l jjo ^ Aet-^AL! y?A Jl j^ dj^U-tuJ! 
i^^)\^aj 7 cJLLI (wiLjloj a _.^^pix j^lAil j^^AII j-o JLlII (wb_J! J ^1 Aj^U_ <mJ\ 
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gjLdJI u^l 


_a)b U-^ ^ tpJiJLI 

L^aS^ I_tAiLs (^_jln.'gJ 6l.iI dj^U_ <mJ\ d^^LoJJ d_ 0136^1 [S'-^l 

(Quadrant) d_ --szjjJ! J 3 ^ tj ^ 

.L^Ia-o-«aJ CjcL^ LjJs (3^5 £6jj!6 jjj Sl^^J! 6jjb .^^-o^eIiII^ tiilo-Ll 

iijLsz-o i^LiSL^" -Lo ^LqjjI JojLOtil L^IJl:?^_ m\ (109) tJS_tiJl 

LoJLi^tl_ (AUO t>-0 -icSZJjJl ^3L3l 3)-0 2"^ '^3-^ ^ _* 

CjL^jJJL) 66JlE>!jo CjL^jJJ d]Llj4) .(^jHs^ll Jaidl (J| i,J^ iuSL^l 

Ja-Lcdl 3>-o J-i^t ^ ^c>.:?e-LI 1 .iLSZJjJl d_«^^Q.Lo 

^L^j! (JjjL^ CjL^jJjJ! (JI Ja^tcd! ^JLE>tL*aJ ^ 


d.<JUjJI , iJi 


A 


^ ^ 9 • 

ddu^ 

£ij\^ 3-0 jnijiaJ) Jk^l J5I9 ijs- {Ji .d.ASujJ) IJw^ :(109) _mJ) 

«iLi_o3L_u»91 ^3l3dl jj^o.C S3J6 lILLI (J-o y- 3)5-0J?tLLI ij 

(J^Ijlo dj^U_ <mJ\ ^l^Xl CjLlszjjJI d_ c-Llo C-J^^_.(o^Jljj^l^) 

d.A_**jJL .SjrCAJl dUj ftUJUdJ iojrv.j?t« d :^a lai»- 

^LszJ! (3 ^3 J 1^9 (i^^Ls-waJ! (jitjjd! Ja^?-) (J3.00JLI (J^dLO ^!jLE>cA-t«! (3Sbo jAoo-ttJ! 

J-*-?" 3^ 23^ d_JL<xs2j d.JLt' g_Qj (^ jJ! (jijjjJ! Jai?- (JI (Jauq _ttJ! J:i3^ 

.(J-eJjI Sj'.JaJ! Ca 33 dUjI Cj!j-o hJS' (jA*-o-ttJ! dJi£?-3Lo tiiA-€' .dia^_ mJ 
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(Jg^lg iogHS 


J-oo g-o ^Lajj^l IJjJi Jaio J3j-tsl ^Lqjj^I dJaiij i^J^\ 

cjm,! J-;;^ (J-c^ jLLiszj ^5^1 t3 

(J^! + JJLff' ^Lojj^! — 90) = Jai?- 

.jLbj^! jIJuo JU-w ja^!j-oJJ J3^1ai>- (^_yJa52J 

ftja-o _ JL^jaJ! (J^ q 1 ^jl5 j^ooLpJ! (J^_JLco 

clji?E-«aJl Jsl^ ^J| d^L^Jl cL^L .L^j 39 _uJl (J^ls ^3-^ 

.j^Loo _ti_) Jui-LszJl^ iwuJsjJl SjLco l^JL<a£>ij tjl 

oLciO d-xJJUuO ^Cd.l*clV0l) i, .■ 1 C.'S 

£^J*^-^J JS^ ttu (woLaJl j^-o3tlIb C-Uji^I jl o-* ^ 

(j^Lf' .^jU CjLo^LszJ (jitj^l joJlociI tj 

1477 ^LszJ! ^J)j3 (JL^j^! (3 (3 

.Jaj!j3J! ^ _Lo bjji^ _it»-L5z^ (3 ^jjJuoJlsz^ (1485 ^1_szJ! _li?- 

JljJlE?c 1 J ^ 3 ! (j^'gj |J.£?E_ut^ ciJL^jUl OL-lAlIb 

d.*j?tLo 3 1485 ^1_szJl tj 3^3^ liJJUil J_w^jl ^3 _ 33 

JoJlOcII J^l_t*Jl J 5 b) ^iJb^j tj 3^JL)j-i3 d..<_*** 3 ^^ ji^L^Jl 

^Jlc>cI _t*t! Ais (J-«3 -j-03J35^ L^Loj U^3 .<Xxs!Jj}\ ^!Jle>cI_ <m\j liiLjb ^ _5l3-o 

l>"3^3'^3-’ l>"3^ C-cx^-.^ jxoo-ttJ! 0!jJi>Lt_o 


iai>- JJLp 2 ^ 9U-*i 53 1 j 3 ^^L;ri_ ^ t^Jj^b 

(JjjLs JSI_ttoo jLlpb Jlxi^ tj**b3 tj -Ljj^ 9U_^ Ob^j.^ 8 

.4-LS2JJ ^IjLPtLutb dJLxQ-wj ijfCo (jijjjzJl 

(w-u5>jJl3 Ju-LsJl 3-0 Ol3j3 J^vO'yJJ jibalj tjlbll 3 ^ 3 ^ _Usl 

jjj^l 5jb^ j 3 j^-^^ *'^^ 3 ^^ ^tj jb^^l -ioj^l 1 ^j3l tj 

ixJ^JL:^! £l-o-flJ! (J 3 o j^jb) jxtA tubj .b t*il 3-0 ^ 333 ! (j| (jb iJj! 31 I !3 

3I3 clba.«^t3JI 3-^- <Sj^^ ^ cL^jS^ 

(J| ijS^ Lo JlszjI jL>!J^ jb^ 3 ^ 3 J 3 Jjb jb?E-J! 3 ) 3 ^ dLU,! ij-u*jl .iJlf' b?-bjl 

.bj£?!j b 9 jba.«*.t| d_siA jb.i J-txo .^ 03 !:^! LijjSl £l-o3 
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gjLdJI uiJI 


4-ls2JjJ1 iJIa twJ^jia_ut^l (110) JS^_ttJl j_^laj 

.d_QjL?- ^yA _LLL-g-Vj 133^1 

U"‘. 1 ixjSL^l 3 j£?e-J! 

.4jj£?!J j 3 >Jj {J^ iiSljja _ ujL Lo 3 1 _itJ! jLe>e-J! 


.(wJ^jia_t*t^! ‘^jis (JjjL^ |J)j 3 _itJ! ^L^j! 6 s.!j 3 (J^-^ 

(Jx- dj ^l-)jJ! i^jiaJ! Sj^Ac^oo CjLocIS ^ 

ljuajxJ-tl 3-® O-oJAxu—wI Ol^^l 3-® LJ^jJa-u»^l JJlP d!.Q ...li 

Ll^j i^^jia-ut^l^ AlszjjJI 3-0 i)ji?tJl ^c-twjJJ CAlS Uj-03 Oia_ 

Jj-A^zj j^l C-AlS OLpIAjjI 





^iiSj) 


(Js—aSUA^ Obyjia_M>| ^ iJjb JdP .(5j_9u oVjia—wV :(110) J5LAJI 


^3Jle>- (Xszji jL)^ ^^^Iljjb J-o^ cLAjjS^ 33 -^^^ f^jiaJ! (j| dALoj ^3 

iwjL«A£?J jaooAJ! ^jA^Lw! c^LaJ! c.L?-jJ! (JjjIj d.*3 (j| \S^3 LoJJ^3 _AJ! 

tj ^LaJ! cb^jJI (JjjIj jAj JaA 45 JJ-ff- (jAjjJ! JaA 

Cj^ 5 L?e-oJLI (JjjLAJ! !j_(Js 2 — 
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Ug^lg [jDjSt}\ 

(woLaJl d_JLo^ Oj-o^Lutl .4J3U_ <mJ\ Cjlii£?-^L) JjJlE>c1I 

Ija dUS .03^! (j_ o L^ ^J*»L) ^ _ <mJ\ Cj liio^Us! (j-0 43^ jrv_S^I 

.dja-o djU-ttJcSLo JoJlOeJ 

Ja^Ia3>- JlJJle?ej d JL^jJ! jL^yi 

tj .b^jia_ <m\_^ 4-L5ZJJ j\lSojj3^! jJI (J5^1 diszA ^ Cj-^ _sJ! 

Jj?-I_t*Jl JoJlOcj J^b?- 1492 ^LsJl ^yA jyi3^ 2 

gJL) ila_tul^ (JU_ttJl iwJa^l ^c>-^ ^LqjjI GJjJil_^-^5^ JU_ 

c9Lo><^ d^"^^ 21 Ja^ •A.iiif' b^^J ^Lo«2lJI ^^iabtbl 

Iia3>-I dil J-oJd?Jsl ij _* /^^(jia_iljJuo Jai?- 42 dil _ c- 

dJa-fljJ! iJ-fc:?E-taJ tj . (JUwttJ! tw-Jail! j^ j3-l Jjbbi^ 

Cuts' (^! ^jbSJ! (wuLo duM-w^ StUC 28 jLx3»'! 

.d^SLLij! d\>^ci\ 

StLo_ oi j-col (1493 ^bzJl ioj^! CL^! S^^szJ! d\s>-j 

£j^^Luiia9l Ja_0)3 t3 L03J jCc- iuL^ Jlszj .tuij_^1 C-® ^bjJl _ils-J 

CjU -iai^Jl C3_oJ .twj9jia_0)913 ^-'-sujJb JU_Cl! tw-JaCl! ^C)-:^ iJlj-o J3b>- 

C_u>tj SjlCj du^j}\^ L-)9jia_o)9! dJj^ CJIS3 £^13-091 dJLt_Q_oJI 

^ 0 -^ ^L^j! ^lloT_0)1 .^L^j9J j__oJs! j_* jtS 

t3 C^oo*-iL^ CJLy u-*o5 t3 t-^ tojj^ d_oCj ^L^j9b dji LJbz^ £(JU-d! twJaCI! 

C^^o*-Lda CoLo) (woaS CJS_ M JL^jJ! duJjdz} I duj 3U?J I djaJjJ I J-Lfr . (J L^j91 

37 -XlC' .j^^oJLla9! t3 _co9b C:)jj 3L^1 5jb?tJl (39Jaj9 d_csz-Ca dJaib 

I cJi ^3'*^3^^3 jt^cjSU 9Lo>^ (juS^ taX^zul AS (33^-''-**’ *' 9! *> "* 

.bubi Ij^l j\5Jl dIa_o)l3J (JU-dl twolajlll ^Lqjj9 jJ^L ^13 (^^jill! jjJCaI! 
OjLu ^CLc*- ,jxi3^3J3S ^.^33 £jL)JLE>tJI ^bsJI ^J| 5jr^9l3 d^sjjjJI doJLc»-j i3 
C>3 5j^I _oU)l J3*^'?JL1 d3l3j ijossj (wUliS .dJLL*_Q_o) ^9-o9 ISoLoL^ tj 

^*>3^3135 jAils djCj J93»- .L^LoL> j-o-o 93uL-o>-*jfe iJL_op9l Sj-oj^iootl 

dj^j^ 18 jIjC^ (J^j-^ _Cll twJaCII ^L^jl ^5J-^=►I 5 jj3 

.9UC dCfcS^ 3O3 18 JJs- d.Q.<-Lo- j! CjLu sC) .9U_^ 
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gjLdJI u^l 


tjjxiLiLII i3 d^Luo 03S0 ^^3 oJui) tjl ^jJO 

.SjuJlsJI dj^U^j ^3J^ ^jsz}\ ]o^ci^ djLu^ JuS^LlIL j^Joj 

^3 Sj.xAa l>** 3^3^3^3 (j-^ dA.ir^v ... 1,1 oLd-fllil Oils 

jl gOsl^iA 1^^;;_tioo jjs- L^-iSLs'^ cd_t«jLJl J| j_ jJleo 

SjLotJ! jJI ii_tujJL ^JSi} Ja_.*>3 tw-oLaJ! ji-a3cll! ^y£■ _szJ 

i-LszjjJl d-tS^j^ cij^U_dj?-^LoJLl ioj^l 0)L_0L)jJL) ^j^zJsl oJS _ 

OjL-LQj (j^a_3j-Il Id^ jl^ ‘Cyjy^ tj _^^^3 

ISLts iji^j 3 ju (waiS -jJ! tj cUJLsJ! ^ jO dlLaJl^ 

j^Sj^ ^ ^&-^l3jvaJ3 C|3dOI ^o-^M5o £^j|y?-^^)l iJ-oJ?cX3 

^3 £ L^3^3 ^^ ^^>^3 ^ b ^0-^ ^3 ‘ ^3^?^ b b tj-w-Q_^ 1 (j-C- ^ ‘ ‘ "* 

J 3^1 Ja 3 iai?- ^3 cj^ (J-® iJi3 _^3 i3^-Q*S 

£OjI£'I _t*Jl 3I L)l3j-Il (3«L0 a3 OjLls2JjJ 13 OiL^jia_£**^1 ^3 ^3SLoMJ 

(JSOj 3^33 OjLq-JLssj <._Qva'i J^b<70j^!dkiC'^!3 OjL)^Oj^! 3 dSjOlis! Oj!3JL*£J! ^3 
^Lc' 3 d.^£>- ijrv_oJLsslijl cUJLszJl ^Le- 3\_) J-«ajJj 0*ilS ^3__?''^3^ 


«♦ ** ® 

_t£t| jlS .cjLotJ! ^Lff'3 dUJLsJ! ju Jajlj^J! 35^1*0 JS^_ m 

I3J3S-J3 .iJlff- d^3JL) Jajlj 3 >- tj 3J2> tbUS dLSZj L03 jOff- b-® 

d_fl_itj;SLts !3 ^ 3352 X 1 j^Laib! OidLoI l 3 Jli-€' bl^ cr^_tu^Ldo 

OjM£> 3 b-® 53 L?tJ! 3J3LQJ (J-P Oj^I_e>eJ! b-® t3 !3ducdCp! .1_^^13 

(3^vOQ 1 13 Jajbibi _sbLo JLi>- ^3JL?- .^&-^Lo3JLs2^ tj 0)1 _tb^Jl cJ-L 5 j_ 

(J-w_t£i (J-c- .dj^LszJ! jrO iJLib! b^ LOszj ^jdJLsJ! 53 U>eJLI _mJ! 

^0^ ^LoOtJI (wbajbl (w )33 i^^l-bs dJaj^^ ^—.-cLc.u* ^uAf- 3** b3bJI (3 

.^133^! ) L03I3 £U. 3 tO JaL l^ 


.[jjj?ttl] .£IjLoO"| ij£- JjjjsJJ tollSdl 3^ ^__)«iL4JI J.MAfl.11 fj^IilSO ijl ^'-‘.mJ (^) 
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Ug^lg LP>2JI 


I 1 (jij— qJ 1 ^ J3_^ U l)^I ^ 1 1^ i/^o\ 1 1^ 

dJLo^J! j® Cjlf'^-o.:^^ ,jjjL.LoJJ 4 . 5 - 3 ^ <^1 _05I 

-i^j^^S J^IaJ! (ji'j^ ^ Ja_ i\j^\ 63jb ^JSi} .ik)jL?J! ^ _bl^lJ 

4 -l 9 !j.xi^! CjLo^JLszJj! 6 Jo!jXo 4 _*.-oS CjIjj ^J*»^LwJ! 

J^IaJ!^ (jitj^! Cj!jj J^3 jJjL^ (J-t- Lj^j^I OlsLillS^! ^2y=» 

(Lu^j}\ ^jLoJl CjLoMjzJJ 


ik)jL?- J-i_«i ^ Jajlj3Jl g_ jLo (JI 4-<_twjJL) 

^Lszj^l tJLj ^la_ut 5jS J-<^ iJ-LE>tl**Jsl ^J-o -Ij'-aJ LJlOcj dL^-a7_ 


5 ^ LcTc-t-u) iwJ ^ I lJ ^ J 1^1 (33 

^LszJJ d_J3I 3 j^J 3_^3^^^ tjL'_ 


tj ij^Q 3.7^ A jjj3 jJjL^ 3 J3^dLj^ LaJ lc>!u_*«-o J3^33 (j^j^ j5^Ja5>- 

jlii?-! .illxJLk) J 3 l 3 _^^ djLsszjjI td^ Odki?- .1527 ^1 _sJ! 

(J-ol^A) i^jsz }^3 (J^iaJl L ^-(3 ^33^ d^-i_(i ^IdLC^dLutl 

^3-0 ^3^1 Id^ L>-^ (_^3-o-Jiaj -dia-i_t«j Ja-Jaio ^J3 LoL^ i)3l_ mJLq 

.(LJ^] dJLoj-oS dJLszJlJ (jl iJsLe' jsai>E.<i jLZco JS Lo 3J2>3 £(J-<^-o ^1 
0^iLiaI-t«_ts 1 C)L3L«Xo dlajL?- 3I £|33l.*£^ ik)jL?- (^^dJ (^^1 dIajL?Jl 6 jji> 

3I dJLo3.JLI CjjLaJ! cLepej^! (3"33j :!dLE?-!3 L^ (j^ .^LsJ! J-ki-oiI IdLO d.JLo.C' 


<w*s!j-Ll (j| «!*-*£jJb !jlj?- L?t2?!3 IdJb 3duj ^ L^j .dji>3__t*oo «dJLo3.J! Jg3lnf> 


j2?j^ (j^ ^L-wJs! 03 SJ ^.>Mi Jai>- 'wJjS ’(JLd! dL^ooll .^^.^LsJI 

Ja 3 Jai>' Ljjbij £ftl 3 l*£»^! Jai?- IJ-ozj CjjSLw I5| .LujiiJ dJ3L4dLo ^_ylai >'3 
J 3 JaJl Ja 3 Jai>' ^yA 1 J^Lssj g-i^T ...Ml Jai>- ljjS (J-® J 3 laJl 

J 3 JaJl Jai>' SdLj?'l 3 di^j^ lddJL_«xjl ^yA ljj^L cLjj^sj ^-oo ;ju__u» 
Cj ^3^3 3 j^J dlajL?- CjJl:?-! 15 | .^1 oo ^J_)J■^i-C^3 ^ **» J^Lszj 

dJLo3.J! JaixS cilS ttoo t3 tiJdl dLCxI uj cdlajL^J! (Jx- j-vV^aS) J-*^3J ^ ..or^ll 

dlLljJs C-bl5 .Sdutszj dsLioo (j| dL.g' LoddLP L£i )3 _lioo ^£.*£a.j_uj Lo (jlSLo dJLoJs! 

CjLjsL^^! old Ja3lai>J!) d_La3J! Ja3lai>- duo d_bjL?- Jj d_;^U>- 

.1^15 Ja3lai?- (Jx- (dljlil! 
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gjLdJI u^l 


iaj!j3J! ^3^ LoJLif- £1569 ^1_szJ! 3 _^iJsl CJLo- Ijl^I 





JS^ 3 5-J I Lc>- ^ IsJJ dJctj L?- 0^-3 <S' _^ 

^^Jj) j^lSjua ik>jU>- J-cxP (111) iJS^^_liJl ^^5:! .L^£>tia-aj jlSLo 

Ja-tw-o^ £<ij!^Ix£«I ,IaQ ^<*1 .(^5J^l5JU3^ JaL^-*«9! LajI 

JaLfl_to^l L^LalSo jaj9l _c- _ ujuSji ik>jL?- 

iaLo_ i*j\ .LuSiLiA^ _**> J-'^ £^5J^lSJ^! 


(^^iLo UjLu £ j-vj^-ioll LjljrCS^I g-o jij^l Ja^iai>- jo Jv^qII _) j^lSjyi 

.iejlj jij^l Ja^Iai»- jo isLu-tsl ««U Ob^LuJLo diajL?- J-fr JaliLu)9! 



^ ^IjJxu)! ^SLM tJS' joSLo^ JaAttJ J^Ulu)) «Ij3 Ij^I :(111) _tLtI 

.1^^ jl^ J5 ij dU3 Jjii CJ^ 

dUS 3 jjJ^ilJ! jj 3 djioci_twJ Lo Jjj ^ J^lSj^ jl jj 3 (J_^ 

(J-P JasL?- dJ^Lo_tuj 0^5 tj ^-0 _^ £ 033 !! 

£^. 1103 ^! j^ 3 -o c-l_*J Lo Lb Leo! ^Jleo jl ^^iLoJJ j_SLoI £dJLo 3 ^! Ja 3 _[a3- 

^Lo| .ik)jLi>J! i)3!j-I! C>jjb (J-P dJisLocij! y£^-a;\^££ dib Lqj! 3 j3Si-^3 
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Ug^lg LP>2JI iogkn 


(j\-o3tlIl LLaIa3ta ^c>-*yj-) tjl 0^1 (J-o tiJJS ^J| 

diU c^^U,! Jai?- siLL) CjJJs^_ M Olsl_Mxis! jl ^ 3 -® -tw-oLaJ! 

(jjj Ls (^ I ^ _t*ij ijSi^ ^ ^ yJz^ ^J** LiA ^! JlC>cI_ <M ! 1 (J>o 

.(wajLoJ! jAja3tlIlj illJjLLo^ Sj^Loo J^JaJ!^ J3^]ai>- (Jajzj 

j^15ju3 SjoIb Cj-)!j Jaj!ji?J! jJLo^ tw-olSLI! dlj^I 

C.* * A .«4j?- 3U)1 tj cLLai>-3Jl (j^a52j» djliS C-ulj 1959 ^LsJl tj .4_p-3LoJLI 

JJLt' twAjLaJl j^-o3tlIl j^lSj^ ^IjL^tLutl 

1 ^£>-3Lo ^ JlE>w _ty 1 J- 0 ^ . 5LoO Ijr^^ C-U Ij J-o^ j Ai) ^ . 4_alli>oo 

^ 3 JL?- .L^ILxoo LLiLai>tA 3 I O^iLia^LtiJs 1 CjL^LwXo ik)jL?- Uli' twAjLaJl 
LoJJ^ iwoLaJ! ijuxi^cll! tj 4.0.^ siLLai>-I i) 5 l_t*Js( OLLiLaiJs! (Jx 

w> 

. 4 -I 3 U 9 ! OL?5.yc>t*^all! 4 .a_L*S OjIj jU .iJj^ls OLsLoJs 


L^l 

£J-«a3l CjLLaIai?oo i^uLaJl j^-*3clll _tyl j^laJ g-o 

jl c'wAjLkaJl ^J\ _o3clIl _ tyL) .^c-«alj dj^U_twJl 4£>-3U)1 CjIJj 

6 j^Loo ojliL) ^^5 Jlszj 4_:i^_^ .d ! ^Jlo^o j3-l 3^0 ^ 

4_,l5ZJjJ! .4_)3U_ <mJ\ 4_li£>-3Us! ila _ty!^ 4 _Ja;?- j_)! j_ i£> 

Ljl5 ioSL^l jLo4LE>ci*yj 

iJLaiis! LasJ! 3 -£b 5 4-£3^3 jrtS^^I tj 4j.,ti_ ty 

^Ij-G iJLaia <isiii5j 4 _L^li) Laf- ^y£■ SjLf' (112 JS^_ttJ!) (Cross-Staff) 

iJLalil 4^^-aQn 3 )-o ij-^9t t^jiaJl JJt\ _tto jl 

LosJl ^yA t^jiaJl ^^.JaJL) bbjsS^ 4_ 

b)I ^^iLoJLI ^-0_fciU L^ _uxJ 2 j LasJl (jyL^ dILlj4) .^&-:?eJJ 1 3 I _tiJl 

c^jJ! ^ jl iJbiaiis! 1 * 0^11 .oLc-L^j^l 'wy-wAi^tj 

.j\A^ L>^ C-oo J^cxAUAt [3 £4j?tAi?t«2) 4ijjiaj C-l52-Lo !S| 

bl^jJ! (JjjLs ctilLaJ!^ ^.wxis! CjLJLo-p 95 I iJLaii! LasJ! 

<—Q*^*n tj ij^ 4 j52j1 M C-yE?EA-oI ^ 
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gjLdJI u^l 







^LoVI ij) ij^-€' ^LoXo ^s^laS ^,5^ LioP lJux :(112) _tDI 

.4213 O 35 JI ij 3 ! ( 5 ^ 0 ^ ^NLoJJ U-o cuaIpJI^ 


twAjLaJl ijryo^clU ^IjLi^tLutl J-xisI d^^iUsl tj •j"'^ 

jil^j jJLi^3 t(4_*l£?Jl dUj (j-o :>Js- tj judgment C^^:)) 

.jjJle?J! i 3^3 fwJLaJ! iju^cxil! ^c>e-oj Sju^e?- ^LaJj! cjjjiLtoo 

(^^loszj .d_s2^;Lts! d_^^! CjUIj^^I ^3J ULp _ uJ! Cj^ili?E_**i 

t^il (JU-t*Jl 3^ djd^Usto (3 ^33 03 ^ O lJn«.Q.II d^jJLiM (J.pt*u 

gjLwJl Oj^l tj OUlj^b 5^;u<aj tbju-i_ut Jj?-Ly L-utl 

1676 ^LsJl tj iJj?E.*iJl tj 4 jLL)3JJ i^-X£>-| LljJi .iJLalA Laf- ^33 •J■^^ 

16 ^3J (j-o 17 tj Cj-<^1 ^ 3J _u* (J| d_ajjJ3 tj jl5 Uj-o 

jia-o “ JLs-*^ — t3^ hj^Js^ d.LoLf' ijl 

^3^-3 ^ ^ ^ ^ ^ Lu-t-^ I c ( 3 .,/^ — ^ I 3 ^ I ^ 3^3 3 ^ ^^^tt-QJa3 

£^Loo 90 I 3 jvj Sj-iLsis! _ ^1_oo 90 jitjjJ! Ja^inf^ _ ‘-^ 127 _ mJ\ 

£(JLooI 303 Jl 3 jJI (j-o ^1_«dsl .4.5-£3^ 483 69 ^&5Le?J! (333 i^jsz}\ Ja3- 
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(Jg^lg iogHS 


533 69 3J5> Jai?- jU 5ji.^laJl JJLff- dii£>-^L) 

(^jJ!^ £(JLooI 9 3JJs 6JjJsl_ttUs!^ tw-oLaJ! ,JU jo^lnJ^ (3 (3j_oJl 

^Lioo .CjL^j^ 7 CsjJkS C.*-o-«uJ dil Jl ;^3 jJI 

.«dj jjjb ^ 300 d^?t£?s.«aJs! 

4_*9jj 0^b?5__u> ^3 Oliai^Mis! 05^ ^ ^ 

^3 J 5j?C 3 t3-o-«3 OLIii?-^ JL?-^| ^1_ttJl ^ ^3^-o-ts^ 

^LqjjI (jAtLs d^ _33 JI ^j 4) IJjJs .d.Jb ^ _* 

i^LwJl diii^-^U,! ^j .liUJo ^J*^i^aJl ^-o-ut 13| Jaio bjij3j-o JJ^ ^j*oo-itJl 

i£U3 Jlszj ^ .^Lut JMi?- ilL?- ^3! ^33 Jj^E-AiO 

jl .J.^^! iijjiaj ^31^5 U ^LwJs !3 (i3j^ “ JU-^) dJLo^J! ObbL^l 
^3 «-cxe>- 3Ji) iff-j-uxi! Ja-uj^lA b)b (^iLoo 127) d^^iruiU ^Lw-t! 

dJsjLfl_u^l jJ^\j jitjjJ! t3 6j _)J£^ tills Jlszj .^33 m ^ 

dJj3£?E33 £(Sloo 90) >3 — iJU^_ i) j3i?E-o twoLoJl jAji3>tXlb d^l .../vll 

^jjs) ji>j^l Jai>J d_wLs J| 1 jjJ> isLSb .j2?j^l ^3 Ji 

69 cjIjJLo Ja3- dil (Lu4) dJL^Ex**.!! j\^ 4ijL«Jl diii?-SU)l 

.(judgment) ^Ss^\ iia^l3J 483 

i3 O^ ^Lu-Ll diSJ c^^jjS J3JaJI Jai>- J-pe _taj ^ 

i3 -Sb-o 90 (^yii i3j^l 3—^ twbLoJI ^333 ^1_£*Jsl -JL-oS^b _Ujji 

.^3 ^LuJI d_ajL3 dsLob 303 ^3Jlpo jxtJjJI JI33JI iJtr^ jJ^ iIb?JI cJub 
djjjbl—ttco ftbj d.Q.3^ 533 d__j^j.^ 69 cjJ3 4- ^33 

d_JLo^ 3^ g-® d.*.u2Jl C) jji) •Jl3j-^1 Japo ^Jx*-Q_ tiJl j3j-l 

i^Slip-9t J| <3^1_ Ip-SJ 1 Ijji) i3j_c- cdJLs^ 483 d_69 d_^LJl iw-_jLaJl 

ISj^ 6 jjJe^ ^pE-03 cl_ ijJ^ CjL^j^ 7 ^ 3 JlPij C!jJ 3 i3jJl3 _JpLl^I 

.J!3jJ! Jai?- ij^ 300 (J| 303 3-® 
300_j ^33 jJd^ >1^1 3 h® ‘J 3baJ! Jai?- Jj^E-txU ^ dil 3^3 i,J^ 

\jJb d^*01 d.Q.x3^ 323 d_:^J^ 14 (J| dJb3£?EJ3 JI3J (j-0 J iCi 

.^3jbLI (3j-^l jjbs-ttJ! 3100 3 ^^^5233! jjJciil! 
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gjLdJI u^l 




OLcLiijI OlJuijI_Ijr^ ^ ^JlP iJLaltl I_wassU 

£^ 39^1 Jl 1 £- iJL^ali! 4vIoQII 3^3 5jL(i)l_lioo ^ 3 ^ ^ ciJLp 

itJjQ 5j^Luo jxoo-tiJI iblssjo Oj 15 Lajl 3 I jxoo_(iJI JlL£- 

oJl(1j 3^LalJ 4_JL^alJa! I*^^11 4_oiliUs! JIS_ ^JS- _fcu! .,y^ _LlssJJ 

iJLff-4^3^) 4_)j<u 4.aiajl jJ^Joj^jOja _Jl j_SJ c J5^l_ti-t! 


O3_ ^3 0-* (jAtLo^j J| (3j_szj 

(j^^s 3 -cJUi! ^ _£«-€■ .1730 ^LsJ! t3 (octant) ^j-oJLt! cSj _o- 

4JLAlj,AA (3 ^ £^J-^^I 1^ ^^xO-iAO Lo.S^ 

3-0LIII Oj-^^ j^^3^ 90 csjJkS i^^lj (JL^to (j-oJLoJJ .[szA 3_9^3 

.(Sextan) i3 O Lx-k-mm C-cLc-'g-i**.*! 

_t*i 4j3ks l>*’ 3^ (113 iJ5s_itJ! ^3 U>5^) (_>">4_twJ! (wiilij 

cibLszXl Slj-O (J-0 i«ASLs2-U)l is2^91 ^ljLE>tLt£tL .(LuZ _wCdl Oc-U?- [XJb (j-03 cSjjl^ 

iljLszJj! STj_o O^-C .43Ja ^1_QJj! i^l (JjjLqJ (jjjJ_tuJ! ^\jJ^ ^£_M> I 

4.x^l 51j-o i33 ^-*-*^ ^j**5s.s2JLj .4Sy?CLo <^3^ 

^39913 ^33U_tuJl ^ _ mj^\ Sj 30 tiOS Jlszj (waSIjJsI i^jJ .4voq1L IQ* 0> 


(j-o 5j3«aJl (33^ CjL?e _^j-tsl (j-o -J^_ta-Usl JMi?- |j-o I_sz-o 

^-Lo (JUU)! t^^) •ij-ft-*"l ^3j-^^ L>^ 3^ (^3U-t*J! 

4ira-££»133 ULol cdiji^cUil ^IjJJl ^3-0 JjJlsCL) .(ij^ill <L* _ uxa-AJI OLt-Lsz_ 

(J-C- 35 U-«J! 5j30 J-wS-) jU.-£*oo ila_***133 iJT 

5jy?Jl £4 _Jlxo 1^3jii Cj-eo Ijiij3 (3^^^ 

^JlE?cIj Lo ULt .4.._4.53^ 2 jJI 1 3 - 0 -*^ ^L^j! jl Ju^ 

.4_*«_Qj 33^1 5jj4)Li_a i^Js- OjA^L) ^jJl 
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(Jg^lg l_pj^| iogHS 




ij) ji^l 



3 I ( 3 —sVI tSjiS ji^ .jmJ^-mJI jl^ J-<A ^ :(113) _tLtI 

.4.>fljJlj dUa» dlj^ ^IJk^u_u)b 4—twAi* OS^JI ij 

.^jJl^I j^L^I ^ ^Lai»jV) Ij^ ^ idSjffCiA ^)j5 ^Ij^u^b 


g-Mjbd! J^oqII tj CjIjoLiI! ^**^1 ill ^ 

(wasIjJs! ^Lojj! ^y£■ ^w?eJ!j ji^Loio^! ij^lj jl jl_t« 5 o^! 

.ij^U _ mJ\ ^l_JojJ ^^3 £^33^1 (Jl j^=^l _££> 

jjfcLto Lojj^ 3-® j^_toSo^l ajjj J^Lj^ 

(J_P J^vOOcJj ^ _E>t«aj jl _tsi (J-C^ £^>0 1 _* 

(J-ff- cds^j^ <._Q*01 Jl jjj^ jU>tA£?t-waiJ! j! jjb 055!) jl jSJ".(^yi-£iE>EJ 1 

jSL^ cibjLcj! (JjjJl^I ill isja^ I jjjL^ -13^^^ SjjfcLtUj! jjs- 

(J-waj j-o-wa (J^j^ £L 33 J 3 -€' jl ii^U-wJ! OLff-Lajj^ 

^_Lj ij^lj (J-£*J^_ maU jls cds^J^ 90 il^lj j-O-loJLI j^So UwL^ • j^l 3I Jl 

j 03 U>-££> jo Ijl^j (J-C^ |J-»ia£>!j jL) ^ JLE>tL**ooJLI ^-0 _maJ U -0 120 

jj3 j\^ (3 _ ct>^ .j-o-flJ!^ (jAoo_itJlS^ (j-^ Uji)jLE>-l Ijlo j_jjLff-LAXo 

.i)j-o^! ifljjiaJ! J^laJ! Jai?- £Ljj 1 j J jl-^^! 
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gjLdJI u^l 


OLfrl^jl 4_ Jjlija JsUi j2?j^l U^rl 

(JjjLs tw-LS2^I (J^laJ! Jai?- (JjjLs . LJn.Q. 113 Jai?- :^j*oq ttJ!^ 

Jai>- JJLff- -io^E-o 5jS tj (j^J^t ^ 

(3 j^ 1 (J>-o i3‘ ^ U-«aJ ! tj ^ I Mxc?-^! (^jj tj I 

^ 1^1 J^IaJl Jai>- j_c- ci^j^l ^3-® ^ ^ Jaio j_ ojJ 

Lu^ ^ 11__3 j^ ^ ^ I ij.^^ o^ 3 '.' ^ Lij& ^ lie 

1 ^ 5 ^! I^jI SJu-sz_«J 1 (jx*^-o-Jiaj «^ 3 Jlxo» i^ji- 

.^3Ua-o! 4i| 

jju d^^JaiLtsl OLsLmJsI « 1 *-Loo J3^1ai>' J| 41 ta Jta 

JMi>- >^.juS Jj^ ijjLitslj (j^l ^3 

JjJlOcII jS5^1 i^jiaJl (wAjLaJl 

-J^laJ! Jai>- 

.Lo IwaSIj-o JI i*_tw-JL) J^IaJl Jai>- JoJlOcj 4 _>^ 52 ^ (114) J,S_tiJl ' 

^j**-o_ttJ! isz _til tw-Jail! JJ^ (J.i_u^3Jl (J| jia-JL) 3 JJi jtalU 

i3j-o3 cl _ oL^ djL3^ _«j dL)jJ CjilS 1S| ^la _«J (J| 4_ jjl^lXl 

Ja3o i^_^3 Sj^Loo ^j**-o-ttJ! i^jj cGMT Ja-u>^lil ,jmm^jJ^ 0-*S^ 

.^J*i-<JJJl Jl^jJl Jai>- ij-Q-o J^IaJl Jai?- GMT 12.00 ^1 t«Jl JJLff- Jl^j-H 

Jaj?cj 1-^33.J^ teXAf- ^^fcoo»wJI 14.00 4 £'LmaJI teXAf- ^^1**^ 11 0~^ ..< 

4JL£' I (33^"''*^ OLff-Lut ^jl 4^^3 -Ijj^ J^laJl Jai>- JJLff- Jl3j-ll 

jjUzj OLff-l—«J! 3>-® 4^3 -o.j?!^ *1-5^3^ ^133 J3j-tl 

j3j-o C-oiS^lJ J^IaJl Ja^lai>- tj CjIsMIi?-^! ^J*^-l_utl3 c4_t*^ (J1 

J^IaJ! Jai?- (Jx- J^va'?cJj 4^-3^ OLc^Lu ^ •J 133-11 Jaio j**-o-ttJ! 

.j-mS- 1-^ 1 0_>-^ 1 
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(Jg^lg iogHS 



JaM JSjA A^sutf]^^ J^IaJI Ja^ :(114) JSiwJ) 


CjIJlo^I J^laJl (_>**L3 IJuoo cUJLszJl ^c>-^ 03tj 

(JJLo Ijle?-!^ LoLp IjJle?- (J-p (O^i^E_ti iJS jl .ij^U_ <mJ\ 

^3l^_lsl l^jL^ o^ JJLe- (J£3 L?e _ut^ O^-S’ -j-o-oJl _t«3- 

(J^iaJ! Jg^inrV ^j.5z^3 ‘*^3_ ma3J! Cj^Jle?- (j-oj tj s-U-ttJ! ^3 _mOJ! 

^-0-*aJ «4^L£' <i£'Ly» J-O-ff- j- 0-QJ1 *^3_tu3- J-O^ .Cj^ili?E_uJ! djjLLg’ 

ijS^ .^j**-ci_tiJl (wiLi (J| <Li _twjJL) 1^3_t«3Jl ^j-oj JoJlOcXj 


.Sjy^ ‘^^'-‘-^3 Oljr^ ;jA>LiI <ij3\S dlJLl^ i,.7^^3 cL>-j OLp-LmxJ dUS (j^Ls 
ot^ cIJe^I Cj _^3-® ^3j^2-o C-ul5 6jj£> jl o_* ^ 


.Ij'ib O^ LLo^ 

^Jleo oI 0"3-i^3J3^ 1-^3^_^ cJoJlepJ! ^LszJ! (j| 6j\ _^^^(3 452 j!jJ! _iLoj 

J31Jlj^ djjJ C-JlS .j-oJjJl ^3-MAi>' cLjI ^3 ^3j^^ 0-®J J3iaJl Jai?- 

.j3^-ttoo ^&-:?tLo3 ^^3 ^ 33 ^ 33 ^ O^ O"3^bj3-03-;i^j |j-o dj3U-«j CjIJle?-^ 

cOIJojJI i33Jls 2J dJLUi_**t C.o<_.<-ol £(^^la_ut3Jl I 5 oj-ol J^l_*** ^3!^ t^Js^ jLco^b 

0^1 \j3‘n'pu:i Cj-ff-Ual_ u)\ U-o jS 5 l siUj! Cj _»£ala!3 
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gjLdJI u^l 


dJL-iS d_io_-g_L?l3 (ISoLoL^ JU__*** 

^3 LssLk) ^JAt^_ij_utjl .djifl_ttJ! J-;^ Cy^3 JjLLo d_o3Lk) 

.ISoLoL^ J3^ t3:'j-^ O^ fw^lj J^Lepe-J 

^ys, l^As^ i^j_I! Jle?J! jj| ijA_Alc^Eij! _twJ! 4JLoLsiA d_*sLk) j^-gj s.1_**>1 

.^LglaJl 

3)^ j^^JJ Is^—fcwj?- 3)^ ^3^-^^ (J-® l>**3^3^3^ ^j—^ 


(J^laJl Ja3- (wjLwj?- :,jr^j^ io^JLsz-Ll CjJjJs _utl^ cCj^Ai^Jl 

_w ^ijL) .^LglaJL GJ_>3j^ j^-.JL?EJsl cd_Jf- 

ioLoj _utl . ^ Lgira.1 b CJo^jj ^ 1S| (^_jAl3o j-o-oJl 

^^^^iW_<o-«X>J I ''^—^ 3 .,)^ O^ ^ LaJsJ 1 ^ Q x/o 1 ^ ..xis d.!^ Lm> 


•^3- t«3J! Cj^JlO-^ 

w» 

£tj3-JLE>Eis! .j-o-flJ! j^^Lo •'^3^ 

.dslSjJ^ dj ojisl I3.JL03 

O**-*-*^^ L>*’3^3^3^ it-Ly ioLojJ d_tyLs ^J| d-1_twjJL) 

tj Sj-%^ ^J*^-o3-3 OLe-Ly C-tiLy tj 

djjlAjjb cbji^ OL^j^ 110 Jls-o J^_b Ja^- ljji> dg^a> .LbL_wj ^3 

IJjJi -bji 77 i^LJ! d-Jb>J! jl ^ d-o-t^ 

iai>- 0^5!_cjjl (J3I (^dLE?-| (JiU* diU d_;^j.i 33 j\jSLe y- _i3j_ 

/^^^5J-oJ2J! ^IJki^tLtyb J^laJ! 

y^ Cj^b>-jJ! 3>-o Cj-Jj .\yl:i3>' Ijjal ^3^^^ jl5^ 

jlia-<-QJl Cj-£i?- «ji>j-C' Jai>- ^J-C:' J^jjJlw <Ls^\y _ut| ,jx*LyI 

_t*o .Ijj ^_utjj ^ ^^yl.^^£>Jl (wJj^l 3I (3j^l CiL^b 

^3“'^'^ (3 tjl ^ 'y H (3^ t, -I I c\ll dwl-.^ 

^-0 ‘n'ilci ^3 JulOij d_L<_Q_uj ^jJa.«aj ^jlSb 0^ Jai>J 

3^1 O-^ _ ^\^j\ ciuj^l b3J3l t3 (^^-oiasJ! dj^^£>tJ! 33-5J1 ^352^ 

I iJj^ 3 ^ ■ d^JajytlL^ I I >X£- ^ 13j I ' j^y-Lla^J I bf' 

.(J^JaJI Jg^lnf?- ilSLtcd iJ.c?J b3S 
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Ug^lg [jDjst}\ 

jLu-tl (j-o-*<a 3 .J^JaJ! i3^3^ JuJle>c1J gw-oj (j^Ic-LJI ^^1 

iblill d *.flii»tJ! JjLLo 452jj^I _ c- cj-ojiJ! d Sy>- 

jlialj^ tjlSUl j _OjJI <^yiLa y?o tj ^ .d^l_ <m iJ5 

ISI IJl^I C--_J-s^ J^iaJ! Ja_^ 

dj^ljJI ^LuJal diljJSSjO djSL^" djU cU-t*JI 

.J^laJ! iai>- tw)Lai?tJ J^IJl:^! ^IJlcxLoiI^ 3^ l>''‘-'®-^^ 3 Cry 

dJLijii Oils jOp ;j**^L_t 4 Jl OjiiJl t3 jSL-O-o ijj-oJlJl dijJaJl 

iuSL^l tji^O l 3 I_ttJcSl g-0 t-7^ jIJuo tw)l_ ms^ d_Jjiij 

(J^j-0 iJSLtto ij-ao ^ dJLOsiA jIJuO (wjI _uAi?- tjlS 

dj^sz^ (^yj> ijj-oOJ! d^jiaJL ^3X5213 ilSOoo -jOp <._Q 

j^ 3 . li (J^Lc>- (j-OjJ! ^^JS' -Xa^szj^ S.^3JL£?to i_7^^3 cj-oJjJI 6Jji>L*oo 

^i 3 c-kaJl IwaS^SJI li_as ijy> i^jrv_XJ3I jU^t J 3 ^ dOijJa ^J\ _sl 

ij^j 3 OlL?- L^Lai 3 -l ^j-ojJ C-c^-co ^_^il 5 o Lf 5 jjJlC- ^_y 5>3 cSJ wj> 2 s- 

(jlS li| Sj-o dj_toLUsl ^I^Ij J^JaJl ia 3 - ijy> OLo^isz-o _Liszj jt 

jjlo jliioo J-oj> :^w*-‘g-oi dibjJaJl aijJs (jls cL^^L-uoo djj-«sijJl dibjJaJJ 
.i*ilS dsjo dj^lijj L. -'- 52 -« 3 Jl b-0 i3jrbbisl jU-St 2 Sy?o J3JlC>- ^-0 cALSLm) JS 

d^l_ uS _US ! J^IaJ! Jai?- XijjiaJ! j _o-ialj 

j3j-o (j-33-j del ..ill (j-oj 1333 LasjA.A 52 j (jSL^* 

j^ia 3*^^ ‘L>**3 tt”“**y..(J^iaJ! Ja 3 »- <w)l—«*£>■ (jSL^ Li^3iJJ (3 

.1530 ^LsJ! J^laJ! Jai?- JojLOtil df-LuJ! ^IJlexI-us! 6 jS 3 l>^ ‘-^ 3 ^ cCjliiits! 

J.S_tto ti-ojJl JaLaa>Jl ^333-0 df-l_ut dJljLas ^Sb ^ 03311 ibUi tj 

^yJk£'3-'‘-^ (3l'‘-'‘-*‘*^3S i 3 ‘^* I3C^' i3b^^u_aJI 33^ ^jLuaJI ^1 0^ 

.Jj^l d^LuU ^3_)J^bSbJ < 3 ;^ ^i^3LLo j£ 3 l 33 ^L-L<_a df-Lu* 

dia_w!3J J^otj jl ijSi^ J3lal! Ja;?- JjJleo jl j-Lff'3^ ju*3uuuJ^ 1JX03 

Lojjls 3 -o^-uJ! 3^13 (J-t- ^IjLcxi-ut^ L-usLlo ^Sb ^ d^-lju?-! ^SJ cdf'Lui 

dJT ijia 52 l 3 £53135^1 0L^3^ tj ^jr^ Olsblli?-^ £^!3-obll 133^ twJ3L^! 

.SjjU ^ iilsz^ Lo duSLolS^l 3^1931! 
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gjLdJI uiJI 




JaM ^3JLslt)l J5 jLSJI 

<i£>-^iUsl d-JLLajjJ! d.*^JLtsl d_>j^?tJ! Oj^ 

1707 ^LszJl dJLc- djjl^l C-ulS dlij j-^I 

6^Lij L*uijS (jj-oia5zJl Liliajjj 1^ :^ji 

■ilf- .d^L—w^^! ^)j^) dJjj-L) jLn£?J ^ j\—MjJ\ 

! jjb tj .^U_ M d.co! ^ t3 _ iJl 

d 3 ji> Lo j^xiLaJl ^3-o iL^Is SjflaJ J3I3_wj^l cdJL^-jJl U 

3 £?t 3 Is j^ iJ^s>Ci} b . (j2?j^) .b> 1 ^ dSjszA d.JLff- (w^jg-AAl) £6j 1 ^ qS- 

Ijulszj ^ djj^JLco^! SLlSJ! djl JS3_ ^ jLiit-! 1 _o 

(J^Lo JjLLo Jj^ Cy^ 'wJj^b c..>-oin.co .^Cp-^LszS^j 

.6jL?uJ) ^ 3 -® Lbj3^ 

Jlszj j 3 ^ I iJjj^S^ l^L 3 "L? * {3 ^ ^ I ^ LL‘iiy'3 I t., -110' 

tjliaJjJ! jUsjbl jd^I £djjlSJ! c>j^ bj^i^ If'^SJuO .d_ji 33 dj>r* C-bl 5 .(ibis 

I >n >n'^^ £j3laJ! dJ^uJs £(J3iaJ! Jg^irif^ 03^^ 1714 ^LszJ! (3 

d_L«aJl «d_JLo^» d.*J[S bjJi .CJljJlE>c 1I d_JLo^ d^jis tjJs Sj_ jL^ 

L^iSJ 03j^l9 j-^3-^3 l>*’ 3 -'-**^j ^3 3-JbJLc' ^_tu-ujJl 

.i^^^^j 3 _mJJ d_,(_u^LLA (3^^ ^ 

dUS tj ^ c(3jiaJ! (j—® daJLSzJ! Oi^JCs! Uli 133^^ djLcxu—tu! 

^3 *^^^3^^ ^j-Q—mJI ^3-o 0__*j>- IJlj^ d.JLo^ j\^ d_QJjJa 

bs-^ dJLjis j3-^jb2> 03^ Olf-LiJl gjbs ^b .d 3 lS O33JI tj 

^-.iS^-po djLx^ ^ ^3*?^ (3~'0^ (3 b * ^ ji^3 (3^3 ^ 

J-Lo £5j!ji?J! t3 Cj!^;'_ ^^^3 ^i^jb ijSl_ttoO [S^3 -(J-®-^ 

h fl'>j jb d^LwJJ iSy^ liilSbo?-! Cj!S ^j 1 Ju 03 £6ObJl 

tj .dJLolSo ^^^oJLks^l Ja_<j?Eisl dJL^-j jl3_J CdLC^ g-bj ^Jj Cj _S^Jl 

3)3 _tojjbi) _ u) Oj^lil 1761 ^LsJl tj l 5 ob>L^ (J| 3 )-® ijj-co 

d_*_*w_iJb 3 jVj-^^ Cryb-o 3>^ i.. 7^^3 ‘0^3^ 3>^ *0^ 3>^ ij-«^l 

.b>3J 3)'’^^ 3>^ ^bLoj Jlszj ^3^ cil 
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(Jg^lg LPjiJI iOjHS 

jL«_tl ij'-tSLljlII3 ijujUj-tiJl gjlj 

\jJ jl5 c\j>s> j-oilJl iwjLcco- 6jjb C-t-JiaJ 


Ol^LajjVl 5 J 5 WI 

, 3-0 ^ ^.j-^ (equal altitude method) 1 ^ 3 !_^Lojj^l 

-J tiJil (ji>jrC9! .(jjJ>-i_wj ilT^ Osj-o ila_J^IaJ! Ja;?- Ij-Jj! 

JlJ\ 15“^^3 c(GMT) Ja__u»3l^l G*S3 


L>^ 


tj .Ja-uf^li! ^3 6j\.^IaJ! JuLP 0 = Jai>-) Sj^Loo lJ^3 J (35^ 

• * * 

J 1 ^LqjjI g-o .sU-fcwJl 3 0^3 o**-"®_^L-«aJl 


L>^ 


JS 3-oj _^3 3-® J-i-ifc_twj J-fl_jisLoio^! ^ 

dira-Q.JI (iJ_ 'S^ cL^-oLlcol^ _itJl ^LqjjI Jaiai^ta Cj-q _uij 3J .^3-0 

^3JLs21j .L^- 3 Ldio !3 ,j*oQ_ttJ! ^Lojj! !Jle>-!3 I_pLqjj! J-oj Jaid ^^^la_**13!! 

gijj ,3 jJl Jl3jJI Jaio ,j*oQ_ttJl j_^ diai^JLlL) iLa_t4t3ltsl diailll 3-®j 

J!3j Jaio J3j-tsl 3^ J:i3^^^ J3laJ! Jai?- ijx- J3*ocdl 3 LSL^ .ddLff' C-uI 

.CjL^j^ (JI ddLe- g 3 l 3 Jl Jl3jJl Jaio J3j-tsl3 

.3 jalid! 3JLE>tlI! Cj 5 JL?- £33! twiJsl ^Lqjj^! iijjJa ^Laj^ il3LE>ta 3 

J-o-ssll iaiis ^o-«as2-o ^1 .** (^^52-03 cSjAo-o 3 J3 »a£>oo Cjj &llaj 

: JjJ-o 3^ 3 L^Jl;^ 3 ^[3_o 3-® ^txszjj -jL^l g_taS j2is2J3 cCj_S3-0S 

(J_, 3 llJl £l*£ 3 Laj J-o^ J-o-ssd ) 5 j 3 t *£33 Ju<-o iJ-^3 '^3-j^^3 Lri_^3^ 

.(115 ij^_ttJ! 3 US) £tia-<_fcwj dL_til 3-® 4l52-Lo 33^j ,j.uL3-o3 ( 

,jA»j|jJjl 3 ^_u»JJ^l 3 aSjjJa ftbj i£ 52 JjJl 4 j 31 jJI ,j*»L_Jlo 

U -*£*3 3u__u» 3 «l 52 jjl J| d.x 52 jjJ! JUlIb Lj!331I C-c^Lo : 4 j 3 jLaJ! 

3 ^-Sl3 3 j 4 ) us cf-j^ JS _tu-Q.ll il3lialo L)l3j Cu-o_utj ^ .L)3l_tuXo L)3lj 


C-JLo. 5 Sltu! .jSZ^\ ^LoSl ijl ^^313^1 ^ £ -Ir>-f\ ...1 .JSJJI 

CjljjJsLtoo i<_s2JjJL) Jualo 3 Jls2-o 'WJ3-SI JMi?- j 3 -L) 3jJl ,j*oq _ttJl Jii 

.^ 3^1 ^ 3 i?tlU 
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gjLdJI u^l 



.Uj^ 4aA)jJ ^jJuo i530 :(115)(J5Lt^l 


^LszJ! 27 L ^ ‘ ^ Lt^ ^ ^^JaoOwmJ I CjLc-Lqjj! (116) JS ttJ! 

4iJL?t_ mj us (^^Ie>eJs! Jlszj _J! (J_^ .2008 

SLiSL^* .i^sjjJl oL_j^jj3 ^yA oUljiiS oLpLqjj^I cJUx^—w .4j3JlJ 1 _w 

C4-LS2JJ CjL^jJJ 4_fci,L-o.c>- ^3 Jleo Cj_jS ^Lqjj^I CjI _jl 4_ 

_itJ! ^Lojj! ^ (J-oeJj! 4_i*oo3- ^^Jlco 

^ I^jSJ £(ji>j^l Ja_c>- CjI _tyLill 6jjb Ja_ Jl:?-! cS-S" ISJ cif-j-wJ 

jS cCjL^j^ (JI 4.A.S2JjJl CjL^jJj Jj^£?5Xj .J^JaJl Jai?- ^3 JlC'L-cwJ 

dJjJ |^5a*-Q_ttJ! ij^l ^1_ Cj-o 3 36.1 j*oQ_tJlJLI (^^-oJaf-^! 
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(Jg^lg iogHS 

J-U)l g -0 .^j-oLill J_»<aiJl tj (87) JS^_ttJl fwUjJiiJl _«**!_) ^ 3 -Jl 

0.5 -/+ JkSlj ^Jlszj 41.9 Jai?- jl CjJl;^5 

^J5i3 9U-U* 4.E?-j.i 42.4 ^J£> d.JLff' Jai?- tjl5 .Luj^ 4.E?-j.i 

. Jk3tL*t ! d_A5zjjJ! 

Uj^3 .(116) ij^ _ttJ! tj LajI 4_E?t23^ ^53l_tw^Ltl ^Lojj^! <X£u^ 

Jlszj 4^j-vuJ ^Lq3j91 Jaio J3j-tsl ^^Lis ^J*oQ_ ttJl ^LqjjI 

J3jj3 JJLP Ja__w^Lo Jj?-) ijS^ .5j«iiiL>3 ^3j^l ^ 

0 -*j i33j^I dUjI tj ^j^oo-AJl 

3 I _**uo ^Lco oLff-L^j^l 

^ .ilLlsZJ I^J^I I5| L-L.t*j 3-^3 OljJbLtooJLI _tu_dj \jjb (^jiiS2J5 cJuJb 

.CjI^-L^j^! ^^^JLE>E-Lo JMi?- ijrys2-o L^I LLai>- Xs 

^JoiapV) g^Ujj9I 



dJa-w^X^I dia^l jjlaagli .l^)j.oJ 1 Ja^ (J| :(116)J^^) 

. J^lall Ja^ ^LuXo ^Ui)jb (jr^5^ ju 

(^ISo cd^Lssjj CjL^jJu C)jJl 9 bjlj LcL^jl Oj^l ilLcJ! ^jLii) 

^ 3-0 J 03 I_fcoiJs! (j 3 ^j ^1_14 jIjlL^ I_pL^j! 

j\JLojJI ^^JJi) Ja_ 0 /^ 1 ^ .( CiL^jJu 10 ) ^1_gja j.u -0 _«tJI (^^lc»tLo 

J^vaoJI Jl 52J .JI^jJl Jaio J^j-ts! (j-oj 5-‘^3 4ta<<i^la dho) 
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gjLdJI u^l 


J^laJI C>Ji^3 j_ojJI I3 _ LcwiJLI iLa_dJaill! 

juS 71.2 d.<.Q.<-Lc»JI iUujjJ! Oj 15 .L)j.p 71.5 jIjlL^’ 

.jjjl^SJl Olj^Jj ^3-^ J-o-ssJ ij^JuJI J| isjJI OJais ^3-^ 

.1 ft ■.?! 1! (JjjLaS tj «6jALtsl 5 jjj^!» tj (jis_ 

cLJ^-Lj^ — JLo_w iji CJL 03 4SJj ^_^5?S3-o 

jl J■^^ g_wjLd! oj^l (j ~ <v3(js^ 

J| ^L2)| .iulJuJl _ Llszjj 3)-o i,J^ _ uJ\ ilT _t*o 

Lg’j J-waj (J^-^rirycU ^j*oo-tiJ! iJ5^ j^I ^Xsza 3)1^^ Ls'J 

.liJJS 3>-* ij-«^l 3I (JLooI 10 ^J| 

Cj-o?- 3>-o ^(^qH (3jia-Il Ja_ C>jjt> 1^3!_Mxltsl ^LaJj^JI iijjJa C-ol 5 L^j 

4 Sj.?cXa dJLi-2 u) i^JS' CjI tuLill C-ojj^I 1 S| : 1 j 0-I3 L-lc- tjLszj I j-tl 

cJjJi (3 (jiaj 35 slJ! Ij^! Cj-lo SjLcPtLo CjL*iL^! _ m 3 

-LujJij jSLdl ^JlsJ duhjszA d- 3 L 2 )| 53 la 3 - t,_Q«vOi IJjJs cilL^Jl 


Obj^ 

gjo Sj^Luo ^)J3 ^ (Lunars) Ol_)j-o-9 LILt _cJu i)j-o_flJI d_ojjJaJ! 

OUi^Jj! OjU ^ 3 JJ^iLS^JI Oj^l J^I- 3^3 ^ 3 J^liJ! OjiiJ! i 3 .03^1 ^Ij^l 
djjLc^l ^ 3-‘2 _ ^1 'w)Lc'L*i3l ^ 3 -o JoJ^I tjSLoJL) ^3 £j_oil! iJLp Sj .^1 d_L^jJI 

^0.^-2i52J J 3 Lp '3 £5jLE>t:-JJ 3 \_ooLjJI SjiaJ J\JI_t*JI J 3 j^ .L^3bjol ij^ 

.j^\^\ tjjb- dl^^... 1 L^lAi»cLa;l ^jS^ d.p-3Lo-U dJLssS d.oJi3l ^jjjLdjLp- 

(jxtL^ Jl^ £^3 ^3 05 ^ LoJJLf' j^_till J3b»- Obj-oilJl Jlp-I 

dj 3 !jJ! ^Lil (jjjjL.t*J! 1 x 0 ^ 3 -^ 

^-LE?c,«aj U_ ^-*-0 iJ5^ ^LqjjI (jAtli) liJJS ^J| d_9L2)| .J- 0 -QJI 3 _till 3 ^ 

.jijj^ll 3)-® jollll IJjb LtiL) . 1 ^ 513^1 JjaLsJ 

tj ^1 ut iljJuo 3)-® bjld ^cJLszj g- 0 ^ i. 5 ^bj (1838-1773) ^Jil)^ 3 J J-ubU 

d_OJ^ Lmo 03 c^ bu djj ^ dwJj 2 _tJ 1 ^ d_oJ& 1 ^ dj t .1 *' , ^,1 1^1 .. 1 ^ .^1 S |_ 4 ^ 1 ^ 

.[^w^jfUil] .La>3Sj.a ,3.0 ^Jl) - j.a l^.■.■t.u ^55U.«^ ^5JJ^>liaJI i)5ljJI ^bjjl :Paralax (^) 
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(JgkiJIg Lp>aJI tojH-S 

^ .d,.iJLi_)MJL) ^ ^‘*1 ^L^JL^ •JwJLq-) 

^wjLxb^-^I ^Lm) ^jj iJ^ ^ •Jwl.o '‘',3 q 11 ^^JLo 

(wjI _uAi?J CjLjj-ojiI! ^\jJ^ _lia_tw-oo Loliaj .djj^?tJ! 

IjL^jjutioo «j^^Lcx52J! ^^Us!» d_)llS (3 cJjb iJ-waB^ £(J^laJ! 

\jjb ^liaJ d_*_JLs2j ^ ^ lS^ (wjUS tj 2“^ 

. <JwiJL 2_J I I iJj^ ^ d_.<.^^L^ I iwJ I 


iL 3 jJ\ 4 £^^l 

♦« 

duiij^ i^jia (Ja*Lo^ i^ji?tJl tjlia.^Q.11 j-vij 1843 ^LszJl (j-o 3 -^ 3 -^ tj 

w> 

iwJJ l^ -j^jISj^ ilajL?- (J-P JaLiw^b y^\ tj _ mJ! J^Jl^cII 4.aA3^3 

wjJaLfl^l i^jJa» d_J.aij jSSl J-o-ff- C-J-<_**i liJjLo 

. j3iH gjU. JSLJij (^1 £(intercept method) 

^^iLoJLI j^jlSjLa diajLa -3 ''-^3^3 £^li*3^ (_>**'-i_<** 

-giaL^lIl dijjiaj JLooI (iszjhj (J| J-«a3 ^Jo d_s23^ J\jzj 

Lo diaad ^j ^c> ^ _ vsS ^1 tiJs dal Ijuoo iibjiaJl ci & 

^3^ JoJle>c 5 ^^iLoJJ ijS^ jdai?- (J^-naadb^ .tw*slj-oJLl ^ 3-0 ^ 

d^jiaJ! cj_£i) C*a>E-i-«aI ^ 3 :)J■^iLS^J! jj^l J 3 _Lao .U-^adaLflJ dj_ti_ mJ! 

.dj^U-twJ! <da>-^iLoJLI djjL-sdj! d^^^IaJ! 

Lo dJLf' id^JLl I ^ 1-^3 3 ^ ^ d I ^ Lp I d j 1 q 11 ^^LL I ' ‘ ^ 1 ' 

SjrCflJl fijjfc ^33^J ( 3 ^^^ 03 ^ 

jjAilj d__tu-bjJl 5 j?LqJ 1 ju<aa>cllb .if'l_tu ^_Qva 1 ^ao 

3 I J,S_tij LajI ^cJLszj 3 -i 2>3 -twoLaJl j^-o3clIl d_JLo^ LoJLa^_ <XszS^ 

* * 

1 Ju3 ^jl Sj*^Lco ^3 ^ 


hQ3 _twAl! JlLC' jtaVI 1 L>^ d.JLxsJ! Julszj j*oo. 


J3- 

jt t)' 

.^jaju 

, . 5 1 

J' u* 



1 _ttJ! 


6 s.La^ s-U-wd! (3 d^ib 
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gjLdJI u^l 


ijr^ 4_jl_t«5o^l CjLt'Lojjl ^ 

jj j^ (J^ilc>- (J)j3 ^^iLoJLI (jSL^ j^lSj\A ^!JlcxIu*!L ^ .jLxf'^! 

.ik)jL?Jl (wAjLaJl ,jui3clll 4_JLo^ ^3^3 ^ 

!jJ cgS^-o Jai?- ijS (Jx- Lo jl^-0 tj 2^3-tl jl ^^JLszJ 4_j| 

Jai>- tw)l_LajI ijS^ .4ll3jL?- ^Js- 4JL?e _t«j . jUa3Jl gisL^ JJLff- ^j4) 

-gS^l ^3-® Sj^Loo J^IaJ! 

(j-o _C- 1^4_ jLaJl ,jui3clll 4_*(03 tj| ^ 

j.(.*-5io.lI 3 ^LjJLs .j^iSo !j_(b j^I (j^ 

^j.«.Q-c>ij ^3 J-ol^ I ^1*^ cL^_*w_Qj ^jl^ill OljLlIl 3 Jj^l 3 ^ _ 113 

33 ^ 3 I ^ 3 ^ Jl52jI3 .ds>z£>-\j 4jL:>J 4_ jUsJ LbjLXf-l (w*i?5J3 c4-Lol 4 Ir>-J 

JjJlsJI tj 4_s2,*.JaJl L^J^ C)L)JlE>c1I1 C-JL^e^ £4j?-^iLoJJ i)3jlj JjI_ t«-o 

^ j| cL^lS <ij 3 U-t*J! 4.,uoJbI jJeAj 4_o^ C-JIS 3 £Cj^iU>-jJ! Cj^ili?E_**i 

.bLailJl 6jjb ^Ls2,<_ut twibSLIl ^3-0 ^c>-tw-QJl .4 .,i_*j4)I j^I (jSo 
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iJJJI a\9 cljjo^ rLoJJU 


1 (3 ^ ^ i ^ i 1 Ij ^ ^ 

^Lip- J_jl^t i3 -j-Q__P d_ 

jl 3jl_ptJI jl5 I_ ej -j^_i3 j-^ _ 

jUaljb liijJsl i3 

SjJ_ qJI C-_ i\S _QdJa-oQx^ (Jl ^ 

Jl d_._twjJb d.-o^ d_L«3L£. ^—>3^ j—S^j 

OlsLilll JS J ^1_JjJl C-oOJkitl_all (3l 

C)bi>L^^l iw-_*ap!j ftU_<*<1 CoJaf-lj .«iLo3^ 


(jAibJl JiptL Lo Ijib bj^af- J .4_aoUjJl 


0)3^ dUS (j-0 ^Jo (J3 ^)lo.1vj 3 .(j*i_JiJaJl 

(j-o 3 ! CaJjo^l (Jx- j^iaJ 3 ! J _Ij 

.( 53 aL> i_ijLfi> (J^ 

JoR-ilil (JAibS 0 ) 3^1 3 J 3 i 3 J ^jO _ai 


gji_oJI jj^l J Sjlj_pjl (jAibl 3 I_ ^3 

C)J 3 iaJ 3 .(jaiJaJI ilL?- j^sC ^ISjl _ jJlpJj 

jU^^l j-o d^oJj ^333 Ub?- .lilJjo 3-^*^ 


Jl CjI_jLj JuOjJl C)L!apw33 d_LC-Ll«aJI 

OL-LoJzJl (j5Ll .(jAfc^JaJl ilLso 3-^-^^ ^bj3_ _aiL> 


cLo—udi clj^l J)l ^ ./-^ Ij 11 Jj />» 
JJ^ Lsjjl_ Ip J)l 5 i 3 slj-ojsdl 

«JsS!l ^Js- iitu 














gjLdJI uiJI 


U-0 _) L^l .Sa^^z-o qIoII d.xiJajl 2 _ 9 Aj (^^1 

j-uJiJaJb J^b .^Llsz-o d_J.*^ SJloJ ^5b juShlb 

.dj.^^ d_«_Lo^ ^^j.u_>«J ^IBbriXiiO^ L Q i i ^ II 


g-0 03^1 _^ juShlb OIJ-jAJI ^15!) J -*3 

J-AlU ^bjJl^ ^3-^1 i3 ^3^^ 3^ cjjJLll 

j-uJiJaJb 3 ^AiI 1 j^j-oi^Jal 3 jb?uJl j-o JoAszJI if'LJal_aib _t^^b jutilolb 

j-o «JL* 5 llJb (io-obJI IJlC» Obb^- i 3 jj 2 >liail _t«-U -d^ij 

j 5 L^ L^l _ttJI^ ^bjJl j -0 C^jS Oljl_ ^1 j-o (j*'l_^A 3 

.jy^\^ dJa£>-^l JMj?- j-o L^o-Lg-l.^ (jl jradxJu 
Iap !(pcfsistcncc} 3^ ^*‘-Q-bLLl 3*^^ lJ'^~~^^ 

_t*JI d]a^)Le bbjj^Jaj jil dS^j^A dJLijJaJI cJjJi ■^3-*-Il obll 

.Sl^^ ijyJiJaJb 3 ^aJ 1 C)LJ3t ^J^ IJjSi j-o j£i*a 3 ij 

^j-o tjr^_J^ba ^3-Q l-AJJ-o 4jI ,^jLp (33^1 j'^^LalJI iAI _iSbg’ 

*• * ft 

J33 - j3Jb ^3-*-*<^ _^1 ^3-0 dja^i?- A 3 -b UjI _^1 

L-y-*«.pu i^js- obll C)^b> ^h^xa ^3I 

3 Qbll3 Jai yxaJl ; (^yb d_MxJij (33^ O^b dfbjli .3j\sj<aJl CAib j^^Lp SjjJisl (33^^ 

^.iiaJI 633 .j3JbJI f^Js- J-o^ Ijt^ 3 33^^ OAfl) ( 117 ) JSbtJI j-^ia-> .cillSAp-^b 

3J l^U.orA 3yj J^^l U-Lu (Jj I_^iicpsya 3-0 (il33Jl _o- 

oL^b dlyptlj l 33 _ u 3 L 3 jiaJI 3 -° 'ibl 3 ;i) d-o^^^ ^j-b l_^I Jas-oJI jl 5 

-jlxo d_bzco U-o dJlSb^^ jijjszlJ jij^l 332 j-€ 3 '^^ *^^33^^ .^wAp-^I Jas^nJl 


dAhpbO <333 :(117) J^At) 

d3_9 .ftl3.^l ^ d.ojp' 
3I .(^Lp^U «l3-^l iJyO *■ Q ’^V' ^3^1 
job cApJ JAu)^ J^yi 
dJlifcO yo JasyiJI 

Uao .axa ^jpJ) 3^V 
.iojpJI (j-0 dsUaJl jijVb 
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iJiUI LM c\jjo^ rLoJUU 

djUaJ-o jjjo Jas-waJI ^y£■ lS J-oLc- ^a-dst ^ 

.^LjJl IjJ^ d oiaLo ^J^ J^j-o dQh*^ ^j-o 5^15^! ^3 SJJj 

isobar «jl_)3jj^l» _) ^33!_t*jXl Jas-^aJI Ja3Jai^ < 4 »‘i JoJl Jajl^^ _e- 

ja 5 SJ ^3-o l.^*A-gj d_u jB ^33! < 4 »*U Jas-«all Ja3]ai>' ij ^3 LoJ-Lf- .(118 (J 5 L_<tJl) 

jIjJLo (^^Jo -15331 ^1 _)j Ou*_ mJ UjO 1^ LssjI _ 

JaR-«aII Ja3Jai^ 03^ LoJlI£- .Jas-oJl bLj?-! dJ.* 52 -o dittos ^J.£• Jas-oJl 

j3So (jl .d_ Ldl^ jJl (33503 .Iji_s-o ^jJjJl (j3So SJlC-LjLo ^33!_ 4 * 3 Ltl 

^133 L?-bj JJ3J Cj-ojo 1Jl:> (30^3^1413 Jas-oJI i^^JaL-o C)L>3JjJl 

.ioLc- v_Qwol3£-3 



Jas^l ^ ^bjll 33 Lmm 4I Jas^l :(118) J5s—«tJI 

^ 33!—«M.fcU JaAiiJI 05 ^ LoJd^ .jad 3 u 4 ) Jas^l (J) 

.JlwI ^bjJI 03^* 


^bjJl 0^3.^ ^ _o .Lajl d.<j.^ O33 3^3511 1^3_S ^^ypdi (3^^! *^l3^1 _^1 

(3133! lJuAp- (J^ i3 ^UaJl (3-0 -bs ^ 4 a_a) 1^3^ 

(^1350 Jao^Jjl (33_ 9 d_L«aLp JJ3J L^j .Ja_o?ttl ^Ja_oi t^Js^ iii_(illtl ^l3,o5ll 3I 
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gjLdJI uiJI 


Jlszj 4 _iwjUl JLool Jlszj ^JSJ .if-l_ uJ\ i3 if-j-wj L?-L)j tiLls 

JjOJ LoJlI^ .if-LiJl i 3 JL-ol joAiUj j-o JjJlsJI 

. 1 ^ JLiilj^l j-o J_o0 ^Lo iijusJjJl ^sJisz-o .d_tujLJl ^J| t_Q 

d-AioAi^ 05^ j-o J_Usb 

^33_OLpL^jI ^bjJl .g^Lajj^l g-0 ilijj .Ijl^ 

. 1 JjzJJ 1 I 

^ 5 -pt£?-13 4 _Lo Lo jIj _Lo (^yi>3 . 4 iBLiSo 3 j^L-o 3-^ ^3_^ 

-dl^^JI _oJ^3 -j^l ic-j-wxj Objj^l dJj_Ptij <^^3^1 ^ LoJu^ .j\ 5 z^ 

(JI ^j 3 -LuJl (1133)1 J^sz-waj ljJ .^3^l_t*Jl (1I33-II tj-o ijLJI (1133)1 

5 ibj d Pjwj (1I33JI ,hv*.o Ja ^ .C)b3lLJl 13^^! b| i3 ^ Ijw-o 3^3 

MJaj 15 jlu 3^3 ■ ,!av*^ll 3jJl 3Jis iil 33 S (1I33JI ^3^ j 33 -J^l-^j^l 
^1333 (1I33JI ^3^ jj3 ^'‘-*^ .^JX'^1 ^Jj g-o ■y^\ ^Ja_ai JlIP J^j-tl 

. .lav^ll jaAj?tIJ3 .L.ii>-1 

,hvva!l i3 dJaj_ .^**^1 CjliMli^^l .Ljj^ C-ob jaj^l ^Ja_a) (1I33JI ,lav*<^ 

Jal^pJl -J^J^I _wj SJ■^i< _P j-o ^3^_pij 

.L3o.LflJ3 dU—uJl J-waj i__^l (1I33JI SJusxpI ^3JjJa CoLlll Jas-«aJl ^^^Lp 
1 jji) jLs .db_(iJl3 ^_Q * vail bjj^ d_t«_aj (^yi-*J JS Jas-«aJl jl j-o ^ 5 -^j-Il 

JlIP (1I33JI d _3 03 ^ 1 _52-03 3-Li^ J3«i£lJl j-o i^soj^l 33^! «j.u_inll» 

.1 ^ d_Lo dLctuJ 1 ^ ^wfl.^ 51 jOdcll 33^***-^ 
JlIP . jbj^l ^Ja^ Ciljy^l j-o jbSo j\ 5 l ^Lfljj^l g-o Jas-oJl i 3 joLoio^l 

AlP ,!av*o!l ib-Jj jlAiLff (1I33JI plavo ^Ijr^ 8848 ^LqjjI £C-*.aij 3 | J-^ 

^Uaj j-o Lp3i J^Lalij^l OJibj J.0 ,!a^*o!l ij gjj^l joLoio^l -j^^tJl ^Ja_wj 

L^Ls £dl33Jl j-o bsJLlP .^J-pl Jl Lsz^jl UJ 5 33^1 twS^il^l Joju 

^3l:?!j .^3p3 d 3 lJa ^^^33 dUJJ dj?ul33 .M(i.P ilSb clja-cpto J| d_c*4jJb ^JucUj 
C-jL33^^33 OL:>j^ 4 jl jJLg' Sjld^j^ J boLaiol J^pLoJI (1I33I) j-c-I^^Jal JjjCLII 

JS_(iJl £jrv,03L5 J,^ i)3i;3 d£?-ji 6.5 3I) J S^bjJl ^j-o ^Jk 3 1000 J,^ 

di^3-oJLtl iiAPjJl ^wAOt-tiJl JLpI J33 dU_t«-Il Jl jilajl £jL> ^3J J .(119 
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iJiUI CM rl>o-:i rLoJUU 


d_cLj> U-o3 (jl5 £dJL_Ij5> jAj^\ C*5>!j 65 ^ (jl Jo ^ OL^j^ (jl j^_*<ajl 3 

CxxP- ^j-o j2aAp-^l i^^JaLUsl .d SjrC^^Jjl c35^ SJuoj?JLo 

.(troposphere) ^5^1 ciM^l (^Jo diJo^o 


30 iJsjS' dyl^ JJ^ djh^l ^jjJ ^<^ 5 ^ 



^J-i) 6j)^ 

.^UjjV) ^ 119 ) 


dJLcajjsl jjj^ i3 j—SLe* ^ .^LUsl^ |j^< qIoII 13 U 3 t-o cUl 


5 ZJJ 


jjSil^JaJl^ CjI _jLa-OlJl^ jru^Lc-^l l_Aip jt j 5 LflJ I_oJJ^ 

dv « 4 ll» 5 jl^^£?Jb JsLaii?-^! _c- djjjJ _e-jo .pLil j«a_ 5 Uaio Sj^Lco 3 

3 Ub:) ^1 ol^l dJjJ3 C)ljo?tJl3 CjLL^I .(Heat Capacity) «d_jjljj?Jl 
cl^^l Jilijj LoJlCC- g-OjJl 3 j'_ a 5 o ijjt j^So3 LoJlI£- c_i_ 

.cl^^l 3^3 dLl,! ji 3 s_Mxll SjljJpJl 3-® d_ooS J-O^l ^w^Uri.'L^ _a) L^ -IxcpJsl 


doz-tiJl 3^ c3>^f ^-lio .Lw_ 4 uJ d.*aAi^ dLLce' tcUl ^JX' 

CjLIcJIj djy:^! OLLcJI 3^ (toJ^uO' CjI_pU-U djjl^^£?Jl 

JJlsC C-3^1 3-® Lpoj l^ _0)^1 tlSu^ iljJuo tjlitl J-*-;_oi 

i^JLpij IS^_ai 3 CjI _^jlj_i^l CjL^j^ Cj1j\^ O—® 


73 












gjLdJI u^l 


Sjljj?JI jy^ _t«-)^ i3 CjLuMill 

30 jl Sjl^>£ 5^1 l 3 is ai^lo (J5S03 — oLlj_mJ 1 

dJiiiLo i3 l 3 ^ cJjLiUsl 13 1^) 

ia_wj^I ;33 >>LL) i3 C-*jL^_^^ 2 — (Ji^l OL^ji j^So^ 

75 JJlsz^ 5^3 ‘3^5:? i 3 OL^ji 

.(4J3I0 42 ) C-oL^j^ 

thermal) «Ljj1jj?J1 4_^LI1» ^_y—£b cU_U 4_oojijyi ^ iL^liIl L_^LkII 

.ji>-^ jlS^ ^jJi 3:)3jJ 1 3I Sjlj__pJI JJij Js^ SjJlSJI ^ ^^3 ^(conductivity 
d_cLoo ^bl i3 ULp .j^ JI jlSLo j-o 3! JJij i3 JLssS ^wJsjJl 


ijb jJa-o i3 ^333 tji-C £«4j3i3jJl Jj C-*_(*lJ» ; J3^b jj*»Ljl ^Jc;_(io 

j^Loiol Lu _t«-o ifj-wj jdl3:^l JlL^ j-o ^UaJl ^...^ _ ^ 


.(hypothermia) 

(^yi> ij^JilaJl (J| <i- Mxllb <iooj 2 il bbj^l C-*jl 5 Lcj (^^13 dUJJ diJLlII 4 ooUdl 

^j-o cUsl Jj 3 £?til d oj^l SjljjpJl d_ooS (^jJ 2>3 £(latent heat) «d Lol^l Sjlj pJI» 

.Sjljj> djls OljiaB ftUjl JSbtij LoJlI^ i.__u* 5 bJl icLa^dl (j ^ 

j-o ^jwJ 3 Sjlj p- dj^ £cl^^l j o JlpLo i 3 -oX- i 3 fri Isl jlio l_AjISo 3 I 

i 3 ^jisiil ^ 3 ^dJ j—p^Allsl 3 -aJJ 1 d ... a {bcLojzJI .IftC 

.5jb?Jl ^b^l 


^LmJ 

.cUJJ iijljpJI d 52 _tuJb js>zJ\ M ^Jx• (io03.Jl ^bjJl isLcl i^-bzlj 

. J_JJI jj 51 if-j-wJ SjljjpJI ia.cpJsl j-o j\Sl if-j-wJ d_tujbJI 

d—tujLJl (33^ ^^34^1 Ud-*J £b-*__uJ iijlj ftLil ^jlj^ 

jdl 1^3^ *^^3^^ (120 _(iJl) ji^dl .jl^jJl3 J_JJ 1 jju j^t 

,^ 3 l 3 >o .^yd>-L«Jl frl3^1 ^j-o 1 Jl^-Lo 11^3./^ (J^ '‘‘ '3 < 3 s^ *^^3^^ 0^ ^ 

ia-cPt^l 1^3_^ 0^ ^jLJl frl3^1 l-ap;—<** j bjyp Jlc-L^I ^13_^1 

Cb-ljl 133^ (j| 1*33 .jPtJl Cb?ijb i3jOJS2Jl i3 .dipw 3 
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iJiUI CM rl>o-:i rLoJUU 


JJ3J0 ^ .Ja-cpJsl oL^L) -ia.^3 l-Q _iSl ^ _J1 

.y?tJl d_t4uLJl ^£?ij cUl j-o ^s^^LlIl frl5^1 



4 ]?^^ ^ 4«wjLaJ) ^jiA ^Luu L«k.u :(120) 


iblj JaoiPttl .(121 J,^_(iJI) J-Jjl IJji) jjAiSljzJj J_JJ1 (tl_ IjI 

JiSt j^l ixcpjjl ^35^ ijO 4_twjLIl jiJ .Jl.LS 2 J Jlp- JI 

.d_(*oLJl j-o 4jjiL^ _tuj cixcpjjl ^Ja_ uJ 4jjiL^ ^ 

,!o ;>5 iju ^ cjl_C- ^L^jl Jl 1£- 4_iwjUl (J| ix^ptXl j-o JLpLaJI cl^_^1 _twj 

-ixcpttl (J| ^552J3 ^la_fcwJI ^—* 4^3 Jj?- 1 jJ 1 j-o ^jUl frl 54 ll .J-Q_ai^ 

3 I «j^l _) S^Lp ^\^Lm\ J-:?-lJi JLi^l j-o JajL^II ^jUl 

(^^Ij^iJl jLpij^l 5jCS i3 C)Jl ^3 JkS^ tpJ^l i3 4jjLb CiLprllavaU cJji) .«jJl 

I^LoLp- Ji;3 jj^ SjiLa .0 4_LcL«J1 JlpLwj jJl ^ _twj jlS LoJlIp 

JajL^Jl ijUl ^15411 ^-0 _tuj LoJlIP J_JJ1 siLjt 4i?-lj jJl ^1_ ioj (^lav'i cb^S^ 

.(^Li) ^ 3 -^ JMlJl (j-o 
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gjLdJI u^l 



LtfcLLt l(121) 

.d.MjLJ) ^Js■ ^ cl4) i35^ 

.^Lsz_J-oj?Jl3 J_oo^lII i3 CjLLoX- CjMij Sjlj_pJl J.iHj 

CjJ<skj UjJsJlp-I jU-4ui^ LoJlI^ (conduction) J_oo^l CiJ^po 

isz^yi jiLuj LoJC^ cSjljjpJJ JLoijI 5^3 ^(radiation) ^Lsz^^l 
C-l^^l J.ilL) Lo JlI^- .^LiaJl L^52-0 d_LoL> jJ>I ^JI (jlSLo ^j-0 (cIjjOJpJI d.52^^1 

.(convection) «J.*j?Jl» (^Jo 4J-o.£^ ^ Sjlj_pJl j^\ J1 jlS^ j_0 

.Sc-LflS i^3^1 i 3 j _^J| (ji5Lo ^j-o Jlixjl i3j_ y jri5^l J_0J?J1 

d_i«jLJl3 jo J-oLiJI ^Ja_i*Jl Jl£- jb3^ 

lajjs- ^j\y^\ J-co?Jl [i)\^ LiJj .(convection cell) J.^ 4^ Js^ Jlio 

^J1 j-0 J3LJI ^Ij^l fi^jiaj )\ _Qj ob^'^ 

ftUil (3 0_5z-03 3] .^L^l ftUil jJ_9 3 3 \SJ^j^ J—I_)Mi»- 

j^-c .d.o.djti.0 ojljj?- Jl 1 £- .cU, 1 jLLc- ol_^3-oS L^ jjiJLfcuj jt dLiSbc £^JL^I 

« ft 

3 jd53^3 £jJ 3J1 jl j _Ic- d <V<ri jl ^5 j 1j^l J-sxcdl I_ jMpJ 
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iJiUI CM rl>o-:i rLoJUU 


j-o cjJJLII C-cPtJ SjljjpJl C)>2)3 ^ .^la_tuJl JiLlJ C*xp- £d_Liall-cj 

(122) J,$_*iJl ^ jL*-L^ g-o J-o^l bMi»- 

jX*aji j-0 JJjj i3 ^^3-^ ij^ljJl dSjSpJ] .Jjl_t«Jl (3 J-o^l bMi»- _<iJ 

2^3:? J-0^1 bMi^ 3 Jjl_jl dLiSL^' 3^^ cil 

ob3^^ lS J'^bj tiJLiji* (j^Sb C-*-*j?!j cd_I 5 j 3 L ^1 icLptlJ d 3 

b^iJl 




tt ttttit 
\ ^ 


ft <r 

vw 

AAAA 

tt tttttt 


.JjLu* 5I jlp ij 3 mj LoJJ£ J-aWI b^l3- :(122) 

.dJ3-)jJ) <LuaS ^Js■ bS^ bM3J) JLoJ^ 

(^LsJI u^^Shfl 

♦« 

(^^1 d_i*c*jjJl ohll JstL^l d_oOjb^l Sj^l 3^1_i«-o bMi»- 3_ 

t>o bMi^ CjMj d_oOj^l SjSbl j-o JS 3 -bSsljJ 

(JdwjSi d_Ji^ CjMHI bMiJl 3-0 353^1 d_JiJI ^ _ C-Jo .(123 _<iJI) jJaAll (3^ 

30 3-0 <^15^1 d_diJl ojji> J_Lij .(Hadley) 

^J^ ^552J3 £^]a_^J^ ,!o;(^7! _aSo L^ 5ijb cl-_ cp- ^ 

3j-dpij| iLojt ^Lp ^_(i>3 t^jdujis 3^ bMpcJl Cdjis Odki^t .^\y _oi^l 

.j 3 p 3-®^^ i3 ^bjJl JisL^l Sj-0 
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gjLdJI u^l 







^^)j 3 ) cl^^l .(juJa^l^ cl^lutV) o[H 4 J.>aflJi,o J.A^ O^Ij :( 123 ) _mJ) 

.dJaluJ) ^iJbuo) 


J-cLqJ 1 d_cL:?Jl jj^-LmJI frl 5^1 ^ 3 cg.*A.) C^<-o- ftl^I-ai^l Jai^ dolalU 

Lib .(doldrum) Sj^IjJI dohi^b 5jL_^l j-o (^Jo^ jjs 

c-U-Lc' I_Jcg.*ali 3 dj^lp -3 _01^1 Jai^ JU_ ^ tj -0 


i^SjJl d Q la I i3 .(ITCZ) j_jjljJsl j--o-o _sMlIl dolal €* dolalU _ (5> 

I djJLC-jJl ^_Qj-o Lj jiL) iLilj ioj^ tilLlji> ^Jji> 


1^_^waIS «^L52JI jLpij^l» djllS i3 -*=■ 15 ^*_Jaid LjdsJjl 

d_i_i_Q_u) djda.^ d23i^L*a^ 

c^iailJsl j-o OljCS ^_Q*al^3JI dIjLsslI £d_c*lSJl dolalU cjj2> _oi 

iJU-(iJl iijL^l ^bjJl jo jy^iisz}] iILp- (^yis cJjb 


tSjIa^n^ II LJ^LlIb jLcjLalj Ls^3 tU-^-l-o J 5 g_ai^ C-*.o?- 

.«C)bbL:^^l J 5 (3 jljjd^b 

horse) jUa^^Jl U^-I ^1_30 jij_^l Jai>- dotalU 

Dj^b^l J-ojdl dj_Lp- J5^_(LJ ^Jjujii djlp- j-Q o9b?Jl Ja*^) C-*.o> t(latitude 
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iJiUI LM c\jjo^ rLoJUU 

tl_ JLp LojI dohljl ^jjb i^__uU d-Jj^ ^j,— 

.jJU_«tJl SjSLIl i 3 iujjzJl 

^5Jl_fil^^£?uinj ,^3_ LszIj 6jS3l ^ _^oj L^ d_bUJsl d_ohljl 

^_Ih^aa jU cy?^J\^ _uJJ >ij3J2_ uS\ J_Ji ^ _tuao .iJljv_u»^l 

DjLplJI jl5 -L>5-*^ jLpo^I OLLo-C ^3-o (jl L^j «jLnaJl 

djaJ^-LI J5^^1 C>3jt> (j^Adlj Ca^^JI dUS ;3 i)ljj J^ ^3J3 

fr 

(J^IJoj .^j^Juo U-o tjLpij^I J^ cLsJI CjULpJI ;3 ^ 

J^IJljJ LoL^ j_jjJI JjJ_ m3 dho > J| jl J^3 teia^ g__9Jj 

ij bj-vb dj^y* o»>3 tO-oo (jL«a£?J SjlpiyJl dJa£?JJl OJl^ JLila^-bU^ .JLtl 

oiLp ojLib JiLsziIl dho) Jj fSy?^ .dj_tA*uJl jIq Jp ^3-o ^ cJLaia*-! 

jLkaa>Jb IjLtii Jaa>- ius-tuj Ocl:^ bjb ^3-o3 -b^Uw^i 30 jbj^ Jab- JlP 

_aibJl (jjJiJl <Jl»sC3ia i3 lSJJI _*J3 ^ _*J^ 

^_Q ir)\ i3 £(JU-*iJl ^-Qva'^ i3 ^Ja_ai ^Jp• frl5^1 JJi-lJ £ 

d_Jbo dJLijSj ^^ib C-c*j> blU-ai 60 jbjP Jab- ^J| J-oj £(J3 -Lj^ 1 Sj^Jl 

d_Jb- jbj^l ^Ja_ M ^Jp b^J-® j^iboll j-o frl5^l ^wJapJl d_Jb- JJLIj .^wJapJI 

I^^Jo d_aJaJ-o LiJj ciwJapJl d_Jb- g-o Jjj\3 d_Jb- AlP frl5^1 g-o . Jjj\3 

jbbbclil Jab-ibJI j_o -^-^bQll Cms>3 jb_obdil d_ailLo 

iJU-ai3 £(jLj3-Jl jj^ Ja<j?Jal JU-oi i3 ^AjJi_«*J 1 d.oJajb 

i^guxila^l Ja.*aJsl 


(j«ShH ^31^5 juIj 

^Ja_ M ^^JS' (ixJibzJI bMb- ^j-o jl_t«-o tj-o Sjol_ mJI ^bjJl I_ mJj 

tbcpJa_4uJI ^bjJl ^^SAIj _oibll Jab- jUaaJI jbjP Ja^Jab- j_o .jbj^l 

^_Q i3 ^U-Ai ^33JJJ jbaaJl jb^ Jab- Aszj^ Jab- SAjLaJI 

jrub :Sjkjl_ mJ\ ^bjJl JaL^l 33 _ptj i^bbj J-olp dfLljb . JU_ 

(Jl ur-o_^ i3 (Coriolis effect) 

.1835 ^bzJl J dJP i^jJl li^b-oilp ^b^l 
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gjLdJI u^l 


^oL) d)L<—a)Lu) 1 (124) _<iJl 

jl_tw-e" 3)$J1 jil_*A*j .Sj^Lo dJLiJuo ^J^ S>5J1 UjJsJlp-I 

(^jJl CaS^I (3 45^9^ 3-® '■^1)-^ 03^ 0^ ^ £^ikAiil.4w-o 

Jaiij 5j5Jl CJjiljl J^ ‘^35^ 0-® 0-® -^1 J-«aJ jl 

S^iL) CA9^i?ijl jj^ 3^^ jA^ljJjl ^J^ <L _tijJb _t«-o 

.^AaoLfr^ SJjJlj^ 





4Ar0j>0 


(j^yi 




dj)^^ UaSIj^ 


^mOjA 


.^^.aOImuo Jam Jaa^ ^ 5?'jl LoJmP jub (124) J^a«J) 

JLS5 dj^) dji^jJ) 4__9'3:^jy) ij dj^l Jsl^l dujJ Q^^sdj j^ljdO j 0*0 O—^ 

.4.«iLdlp CaSjm) 

j-^ _II ji;3 I_(j^j^l jb3'^ 

if-jTA) j-o j^l _wj^l Ja3- JJS- jlj^jJl ^ _ C-j^M jLs IJJ^ .4_>3j^ (J^J^I jl 3_ ^ 

^j^l cl^AA«^l Ja3- 3-0 ^U_ ^ cl^Jb 4-0jj?- dlypsAA_wj . j-^Jra-Q-Il jlj3-^l 

3-0 4-0jj?- 3ts £ jiiL) .Is j^ l3j_pUj 3 £5^1 i3 L^LqjjI g-o L^ -IxapJsI cl^_^1 3_o 

L^ JaAi^Jsl <=-13^1 3^ s-Ja.^ dIjjpcAA_a) cl^A_01^1 Ja3- 3^?!^ 4.^^tli3l (113^1 

JJil.L) (^^1 frl3^1 ioLp .bji- L3j£?tiJ3 jil 0 ^^ J_Lp 

v_Q >n\ 3 jL_«aJI 3^503 ^JU—tiJI v-Q3 juxJl 5£?!j SJlaszj Olsl «£o 

.(125 JSJJl) 
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iJiUI LM rl>o-:i rLoJUU 



(Jl _u*V) ^ JjaX<-^) 0 ) 5^1 .4.ct0jy) |j (ju _juli» (125) _ mJ) 

. 0 ^^) Ja^ 49;^) 0 ) 5^1 .v 3 j^) 


SJoLai Lp-bj (iUibJl bMi^3 jub j-o ^j-o i^-Lpj 


.iJsbJl LMpJ ^bjJl j-o SJoI _t«Jl ^bjJl JJ5I3 .(126 _<iJl) 

Jap- ^pij (jLapJl jpj_C- Ja^Jai^ j-o JoLsJl frl5^l 6l—^ JJuj 5> b^p- i.__u*jJb 
j^\ JU-<iJl j-o JjjL^ b?-bj diULp- ^J| ^3frl^i-ai^l 

Sj^l ^_Q ir)\ i3 ^bjJl -(JU_^-Q *o^ i3 (J| 

4.aj^JpcJI^ 4.aJLo.2aJI Jl^-u)^l 

dJiJaLo Jl£- iijL^I ^bjJl j-0 



d.fcJa5 ^ j'W ^b j 


^bj 


dJjlM* ^bj 




30“ (Ja^) ^JsJ£’ Ja^lap 


0" i^syi ^Ijp- 

ojl^l 3^^) 
(^^j)d4) cru 


ijiA ^bj d.Jp 3’l9ci* ddbl_uJ) ^bjJI (126 _t^l) 

^JsJSt}\ Ja^lap JJS’ ^ d.Jp 
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gjLdJI u^l 


60 30 d-cL?- i3 (^y?&ia-uJI 

.(westerlies) SjoLoi Lp-Lj LiLIli^ juLi Capo 

j-o 5 jLp 1 jJ _*icLo iw--AuPo S^Lp ^ 


<3y:^ ^ LiJj ,^13 .twAkill JlIp (easterlies) ^jC. ^bj cfbji> Ij^t .^jCJl Jl 

.ljjAII ^J^ j-® ^wJapJI d_Ji^ i3 d-APfh < 4 * II ^bjJl 

(3 .iJUCJl ISbj-ol^ b^j^l ^jb (3 d_o^ 6 j 3 I_uJI ^bjJI CClS 

Caxp- t^5jLSJl jj^ ^J| LjL_u(| C-® b^i:^ jySbj-oyi (J| ^J3yI 0*^5^313^ aipj 
(J| ^U-<i 6 i 35 zJI aipj (3 jPoJI (J| bjP d_LxpJ SJjLuJI ^bjJI iailJI 

CjjpoI Jltb ■b3j3l (Jj 0^35211 d_oj^l ^bjJI pJLpsLud Caxp- Jj^ 

ioJptu_tu-o b^ Cj^poI ^ cJu-A^l d_oj^l Lij^l ;Jj b3j3l j_o jP_uJl 

-Jw-A^l Caxp- iJU_l 5 bj-ol 3 ^jOjlSLll jPoJl (J_ft 6 J 31 _uJl ^bjJl 

C-Q_ 4 *aJ 1 OiLft £jS^_uJl3 p3jJl ^w)3jCoo Jio tJoJj^l (tbJl C-® gjbiiJl JpLpiII Jlszj 

.^5jL:^I C-Jitl ^i-tub Ijr^ jLJsl 1 jjb .ioj^I ^bjJl d^AprJLttoo ^333! Jj 


SjliiJl d_._i3 d<lvo*^ d_C>-LLo d_jib>- jP- Sjl_P Monsoon (J 3 ... 

^bjJl j-o-A^ Lo SiLft .^s3t-o jjAfLp. 6 ' ^ tiijLi^Il 

i 3 (jApJaJl JpL^I ^Jp (33^1 ^- 131^1 Jj JU_*^31 j-o ijjb^l 

,_^A*.-o_<iJl j3t_tuj ct_Q* aoII LjljCsl d_._ .^3 jo jpo 

jPO j -0 i) 3 JpjJl IwaPOai 3 (^13311 SjUJl d_._ M 


SjCS JJ-ff ^3i3 IjJa-o-o |^3iio3 d_<^ 133^1 ^^352-0 g-03 .ljj_S2JI 

.ftjuSLil ObUoAPJI jl dj 5 b 6‘3 J-«aS j-o dJj 3 J 3 

^£^33 i 3 ^03—£*03^1 ^bj l3XjJ-PtI— mJ j! jrp-^iloJJ j 5 b^ 

. juJsL^^l ^ |3 Cdbl_ (aJI ^bjJl j-O _alMJ AI3II3 io^^l d_._j jo 

JLI 3 II JJ io^^l d_c^ j -0 ijjL^l ^bjJl Juo jL?ij^l iii_(t -0 OjPp- L^j 

5 jL?tAlI ^jo _ai lateen ((^^iiitl) _^b (^^Jo j-o ^^3^ j_)3taj 

.^jJl Xth jb?ij^b 
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iJiUI LM rl>o-:i rLoJUU 


.jj3_4*J1 OljljS Sliol i3 J-oLt (^y2i3 qIoII (JI ^ 

ULp dfbji) £^l_jjJl j-c- Lo li£lov7! CilJ_*^1 Lo^jo^ s 




« ft « « ft ft ft 

I_*iJt 1805 pLsJl (3 i 3 ^13-0^1 ^3I ob’'_j-o J_ 5 ^^ 

^L)jJl (j^LiLI LoLiLo ioUojjJl Js>Loo j-o |j«.^_*«jljS jUfcwJl 

v_QI.(j^l JI [s!j\ __ JljLo3 cOj^B^ jAiLiLf ^ _ofLix Sjlc-L-wJj 

jLc^^l jlj^l fiiijjJs 3I cjskJI iILp- JI jJiOL) .«^3^iiJl» _ mjpo ^LjjJI CjLpj^ 

dlolo?- JJlszj jt^ t^bjJl iftjwJ IJl*:^ cd_t«jLJl ^J£' 

.d_tujLJl3 ^J£' Cjj^b^ ^ 2 J^j^l .iw)jLiiJI 3 jobJl 1 LLJs 


^^0 

3 d 2 £ 

SJlP 

3 ^ 


01 - 

^jLa 

0 

»'t-> ■ 1 L a^. •>■1 

13 - 

1 A iA«W 

1 

jjbjiJI jljji ‘ L^ o""^ ‘ jdj 

46 - 


2 


710 - 


3 

L<ljf>~~ aj-ii-LO jLiiatl ijJljjVlj jLill j -I t->~ 

1116 - 

J JjJLA p ‘ ^ 

4 

ij-^Lus ijSeJh dij.9>j ,,i I'jll CiLa-j-aj 

1721 - 

^jUo jUJfill 

5 

,~i\l UU i i^Lfljl '"jy^ jl 'y^r- t 

2227 - 


6 

^LmI (J-uSLu (,-uiII ■ ^jjb . L^Lsl^ ^ w, 11 

2833 - 

iljaxa 

7 

IJl^ 

3440 - 


8 

jbftJuVi J ■ 

4147 - 


9 

jl-»-,^VI m I'lS~ 

4855 - 

iLalS 

10 

i^Jua ,yk. jlJjil 

5663 - 

d A . ^\ 

11 

_)Loj 

64 

AJl^Jxx AJla^Lc. 

12 


A lAif 

3 jux 

3^ 


01 - 

^jLa 

0 

fl^j jjj <IjI Lil^ 

13 - 

< A iA«W 

1 


46 - 


2 


710 - 


3 

LJL^ ]«t-«^~~, 

1116 - 

Jjlitx fiji 111 

4 

* d i ..j i fl ^ j 1 

1721 - 

^jLlo f>.iiiii 

5 

jljj liJLt ^ 1 >«I 

2227 - 

( 4 fx.U 

6 

i ^ ^»11 

2833 - 

iljoxa 

7 

dL^ob 1^ 

3440 - 


8 

pu-^~,n. ijLij uif. 

4147 - 


9 

j>-j'i U^ ■'! jJwLi idJj^ , 1 ULc. 

4855 - 

iLolS ft£} 

10 

^■^j'*lfl u^l o^u$ ~ , 1 aJLc. 

5663 - 

d A . ^\ ^ 

11 

A 1 A. 1 tbj^i jAiA 4 > M . jl jjjl^ Jo^L i s_ jjejJl 

64 Qji 

djUJxX d A f 

12 


.(J.^1) cl4l Jft5 (J^O d^U) Jp ^bjU Oj5ftAj ^L£o (2 J^JkWI) 

.^Lm* / J^ 1.15 = dJ^ 1 fddftsJb 4 .m4.a£o ^bjJ) ^j%4> 
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gjLdJI u^l 


^15^1 014^)5 Jo^l 


jLs tcLtb “=>_C-bjl 4 j^ ^J^ (looj^l Oj^l ^ia_oi jl j-o _c- 

iljIsUsl djjJalil i3 £(j*<^JaJI iaL^l i3 U-^ Ij3^ ijjLiJI 4jjJ1 

Jl (jLj C^<-o- «(603 30 o^) iJU—^1 

iSi JL) _tu^U tlsL^ 05^-3 t^jLiiJl *^ 15^1 J-^ <J^ 

<£ 1^1 jLs JjLiUsl i 3 .(iLL<iJl J 4^j-wJ tt_Q*va!l i 3 j -0 


j-0 ^jAoJ . Jj^*aq.II Sj 1 j£?J 1 oL_j>j^ C)L<.Lflj j-o ^_q 0^3 tLo-U 4_)jlj^l 

JuoJjzj .OljliiJl (35^ 0^ Ja-*j?t41 (35^ 05^ 0 ^ Iw)j.rI-u*-L1 

Sjl^^ C-c52^jl L>J5 :L(ajt 4 jj1^^ J-oj?- ^ 

jSLe" Lft-Lu tS^Lp Uaj t_Q**<a!l i3 *^15^1 65^ dUjJ .'<Li^j 

.IsL?- frlLtiJI i3 03^ 0^ 

^^^LUjl jjL^j .iJLo-<iJl 15oj-ol Sjls Sjk__<i*j JiSJl v_q 1736 

. l•fi-t_t.u^^I &I^.^L) 4^L^..4^I d_i3^^^^(JI 

^J| ^L«b| .ioojJit jriS^t l^LpJI i^jLiiJl *=-13^1 js^ (jl^ ^L>_ ^ JlszjI cjJsl ^1 _LjJS^ 

i^*-'^l JLj-ii ^j-o (jb ^jb cl^jb dfljjl) ci^jljJjl 
_MxJI 1)313 ^Jp SjljjpJl C)b>jJi i^jjPtJI _szj Ja cpJsl 

i*jl3^1 J_1^1 J^33J (127) _<iJl j-^ia-> .iJLi_*iJl I5oj-o^ <i*3j^l3 d_*-)^^l 

■d^L^-MiJI ^ .^3^ d_Q_LLpcXI 


84 









iJiUI CM rl>o-:i rLojuu 


v-JaS ^5Jl9 
d^5jJ) JjJl^ 

\ ■ * = 

\ '■.‘... p '’<** 






K* 



djb 



(5jls 


1 



S 


■ 0 \ 



^5Jli 



/ iSj^. 






(^^Jkj SJlpcIJsI Cib^^l Ja_013 i3 J-*^ l 3 dJLtlLo dJUjis 

£:)jLJ 1 ciL^l lijliJl ^15^1 ju :)3 J^_pJI ,^3 :(tornedo Alley) «gjl3jJl j—o-o» 
^j3■LuJl ^13^1 IJwj LoJuX- .iiL_tu5Usl ^j-o i^IjJI ^133113 

^3jLAjl cl3^b itoljJa-ol CiJLpij tg^jJl i3 ^UJj dfy?tllb dL_tuSUsl j-o (J^l 

i 3 i)jliiJl 3 '<LiypiJ\ ^ 13^1 ijo J-oLiJl JlpJI IJdSi .OJoJui L-Lol 3 £- ^jbJl 

.c^L^l JaiJb bJLp SJlpsIIjI C)b^3Jl 

iJU_(idl ISoj-ol i3 LsS 3 ti^3J3^1 OjlAJl i3 4^13^1 Jl$JJ JjU-o Ja_^ OJlpij 

j-o ioj^l -^LU ,1 JaL^l i3 ljub Jj?-I _i*Jl jls 

^^13 c_ip-t d_4ujLJl JlszjI ^3laLLo 1^ *^l3^1 05^ U-Lo .d_Jaj3 4isli Ja_ _4«3lJsl 

JU _ ^ tj-o ^bjJJ ^jS^ .Ljlj53t i3 U5 fiJ-iiaiJI 4-OjX- 

LSj^ j£?0 (3 41x1^ Iw*ib3 c^jbJl \^jS>u]\ frl3^1 3-® (jl 

.U^XS lj3i 1^3J (Jl 
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gjLdJI uiJI 


Cijji) .iijLij CjIjLj i3 ULc i3 oL?-L)jj^l quS^sz^j 

C-cpuo-ui LoJlI^ JU-JJl jLj JlszjI L_i_t>o OljLiIl 

OLoJaJI i3 'will 1^5^ jljrJaJb Ol^UaJl Olj^v^bx^ 

ijLilll Cil^UaJl jl OLpLojj^I QJJSi JSs- .Sj-o j-o I_J 5 JI 

J_oo iJajl^ tlsjrJaj LoJlI^ illsjjl j-o i3 J-*-o ULp-I jJoj 

d_ooj^l j -0 JS i 3 jl_ jLoj jljl-*J 'iJliiSs -bji- jJoj LoJl 1 £- if-l_tuJI 13 

jo CjLqjJI jLiIl .(128 JS_<iJI) jlj^jJl ju Ljj^ jLnIssij 

Jjj\3 ju CjLAiII jLlII _JoJiJI jLlIL Jjj\ 3 d_cJaiJI I_ 

Jl j^ j-® jbj .^5JlJJsl jl-*^b _ Jb bMi»-3 

.^U-wi j.ilRl3 (jSljJl j -03 cb^-Lc>- j^Jasj 'ijbJl j-o lJn7.utI IjJ^ 



^jlXo Cam 


^j)jyO Cam 


.jAA^ial) Ol^rfM j^jl^l ij .4^j)<Xo Cam^ OljLu (128 J5b«J)) 


tw) 


Ij^IJlLo^I 3-b^ £(j_sljJl j-o 'wQ_ a 51 Ja_J '^jb-Il jl I_ € 

lii^l flxjajl ibjLiiJI jl^l j-o iUU-jJl 

^bjJl L^.*-Lp jJaj _ tuj iljCsJjl 4_ cc^LUsl l3 -L^ _ii^ ,lav*.o 4_ oJajl 

. ji>-LAAJl 3 pijLJl frl 5^1 jo ISjCi 4.^£>cltl pi 3 J^l J-Lc- CjL^^j^I cio^^1 

4:sl:> :4Ja_ui^ltl jib^l Ja^Jai^ JJ^ jljjUCo jb^^^ jLoUaj dJLlji> 

4_bS ijMo Jj?o 4_L?-1 jJ 1 _^1 4il5 ^333 C)L^.<J^1 <u') .Spijb 0L^^3 


86 













iJiUI LM rl>o-:i rLoJUU 


o—® ‘^-0^*-'^ l 3 3^ ciJLitl J‘‘ {^Js- .LL__uoo _^1 

U-^lo ^^JlpJI ciwJj^ i5jlb-o liJLiji* jlSj ciji_Jl 

^wJpj c-l^^ ^ _ptioJsl ijUl (115^1 <fSj _.ilsljJl d_ 

juqIoII jiajUai>- iisljJl3 S^jUl lillLf .S^jUl 


.dJii?-^l ^3Jji3 dSjJl jfHv; ^ L^ 3^-^^ 0^-^3 2"® 

JIa Sj^j^iJb C^*u-*-! jb)j^l ^Ja_wj ^^Lu*ji AlC- ^bjJl jl dJii^^b jjAi^I j-o 


^bjJl Jajjj dJjj?iJ3 ciJU- CjLpLqjjI (,^1 ^1_>j-ll 

_<iJ dJa£?-!iL6' L^ISjjz^ j^-6‘3 ^ ij*<i!aJI yJzJj SjiU- iJLp OU-LojjI 


L?-bj £(^j£-Jb (^13 iJU- Ob^I_tu-o i^JS' ^bjJI cJjJi .iJLc- oU-L^jl ^ 3.^1 

j^Sb jl j^^ lSa^I j^ .juShll pUaj JoApb i3 SjL*i-o c'<iSypui 


iiAPjJl ^_QjS^ JbJjl J-*-^ .d_cLpw3 ^333 ^jS' dj^b icpJa_ uJ\ ^bjJl 

(tj-Ll ol j^-^" l'^ £l 3 J^iJl j-o ^ 13^1 jl j-o (^^1 


.i)jJa^ d-LoLc- ^L^b 


^IjJI C>l4^:^l 

j^So .(jsli ^wJs>j ^J| l 3I_c>- ijb c-I^jIj j-o JLil3l (^yl> dlsljJl CjI_ 

bzjjl iijCbJsl ^ 1-^J3 dJ_Jaj 6ibJl ij cb_fis 

g-o jUa-o^l ij jl jS^ j^I 3! i£.L« jjj^LP3 

^.j-kaj £d.^^j^l cjjb jyij ilSb ^ .ib3l3 OljrCS p3-^l j-o cLtii'3 tdjuAp- ^bj 
J-«a3 ij j4^1 Jlszj Lo OjfCS ij AjApj L_iLol3£' J3]aj g-o jJl^Au-o j^ juqIoII 

IjJ cd_Lpto Jj?b i^jJl frl3_^1 j-o 451*5^ J_sl j3-l_ mJI ^ 13^1 j^ 

j3So .iJLp OLpLojjI 3j-o J3^ ^3-*^l '^3J j^^3 3^ 2^^^ 

bi>l3i£?to djt^ .(129 _*iJl) Aj3 ^ dUb ^js■ d-oj^bJI ^3 Ac>- 

^3^11 Jj^IaJI jb .^JX'bll ^J^ djssSi g-0 L_AjlSjj3 £ j3-LuJl ^13^1 c'<Li^j}\ j-o 

iobbJl .cUsl OljJaS j-o ^3-*-^ ^ £d_c;^ C)lj3Jj j-o ^3-*^ ^ 

^ £L_b2Jl 3^1 CjLq-Js i 3 lAb) ^3^^1 j-o il_tw-Lo) (^y2i iijrbLo dJsli bj-oo-Ll 

.jUa-obll JJa^3 L^ ^33l.4«-o joAi^l AlP L^jAj jiiAiUj 
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gjLdJI uiJI 




JjjJ) jLJ 


(j.hljiJ) 0<^U4» 


4^5^ Ua9u4> (JJJ^5^t4) 


(OI^^Jlo) 4.4^)^ V— 




JjJJw 

::— — 1 / 


hj^sSji u 


V—*gu»t 


d]su 


yyJi ^iiJ?r.i»t 



^ Jl»3 _ M i^Js- 4 j:ul^) ^5-^) ^1—toLtf .ij^f 3 ja 4 ^)^ (1^^) 

.l^Lol ^jU) 0)5^1 4 ^^ 

djSLbJ 

>^ 5^3 J—jliljJl ^ (jet Contrails) ^lij SpLkI JjJJl CjIjL^ 

LjlSjj?uo 4,oj^ljJl Ljljl_^1 ^ ii^LjJl j-0 CjIjLjJI cjji) ^jlj .(130 (JS_(iJl) 4_tsb 

OljLll) OJji) Lu-tuj IsL^ 3:^1 jlS" 3 J .iJU- CjU-lijjl i^Js- O^jlis 

cUil jLiuJ ^szjJLo LiszJl 3:^1 CjLiLia Cols' ISl Lol .dUil jLiuJ iao?4)l S’l3^1 (JoLoLoI ^ 
.^3^^1 ^j-0 j^l ljJ3 (J^CjJ j3J^ J-0^ lCo?- j^I iJuolj L^j 3 tJ3l3l SjfCJ (^yJjJLtuS 



jl :(130) 
dyLb J-o^ jLJ j3_So 

O)J 3 I wL-^1 

^13^ A 
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iJiUI LM rl>o-:i rLoJUU 


Clouds Cirrus J 5 ji 

(mares’ tails) LJli^ oli 2 > (^Jo 

i3 4xcUiIl CjIj^IJI _<iJ ,!o;[^'i .(131 J^_<iJI) (j^'j-^l ^ ^^ 

g-o 05 ^ iJLp OLpLojjI jtuIj C-cpiJ (tja.u cU-4«Jl 

OLc-Lajjl Jk-Lc- i3 ^ ^ L^Ls £d_ccUiIl 

) .dj Mxj 1 ^ jJI I ^ ‘ \ cd.xjif' 

^LsJl J_U,I ciJLp ol_c-Lajjl ^j-Il J 3 _ 

■ qIoII d5jj?J 



^1 Aijv H Vvi^wU) :(131) 


Jj^;\S^Ltl CA*iIjg- 

:^JbJl J5!_(iJI |j^< qIoII ie’JkS d_Jit J3J0 

jAij-iJI J3ji3 Jjj\5Uil v_Q««tljj> 

* • * * 

<l*2lAi>tLo iCj-uil J-0J5O d.-o3uijJl J.5i£?;J 

,^13 Cj)LSJi 3 ijja JSLi. (Mackerel Scaled) Jjj^UI ^-Q£oIjj>- 
^3 cio^U 4^ ^3 .vll .cirrocumulus ^3-«aJl ^Jo o£i?s__u. (^Jo 
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gjLdJI uiJI 


^3J3 _ M\y?' j-o ^j-o ^ C)(iL> bjii 

.4J3l^ 4^1 ^j2> 



.c3^.*flJI ^jkO LidkXj i3^ “* ;(132) i3^ “‘ 


4^i5yi 

1^^1.4400 dj?tilLo ^ 3 -^ Altocumulus ioolSjJl ^^. 4:^1 

d^Q^loll ^^. 4^13 iJ^j-^1 J3->^ f'3-^ J3(^1^H j -0 CjLpI _ai g-^D JlSZJ SJ^Lp ^3JJ 

^-QL ^3 ftUjl OljJaS JSLticlj .i^l^ ^ 013 ^ LjljfvSl JlIP- 


.«rollers C)L:^3 ?-jj-o» _IL L4i?Jii«io dj^L^iLtl ^3.4^1 J^-Aii Lo ULp 

jx- d.oj^U (133 JS_<iJl) ^^ 3 - 4^1 ilj 3 i 3 (Liisl SjL 4 p- CjL^jj^-jjJsI 

^JS^ tUajl c.l3J2i i^Jfi.^ d 4 i> 3 J LoJlIp .Uajl c.l3Ji) 

<113311 j-o CiljLcdl dJJti j--o-o ^3^1 C)ljl3^ j-o ^3-4^ jl 

^33!_ 444)1 i 3 ^>^1 ^Lc^l 03^ .C)L^3 ?-jjUs1 _<^ 4.0 £<iUil jlio l 4 jIS 4 ) <31341_II 

Jj3iaJl 33^^! S^Lp ^JX'^1 
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iJiUI a\9 £ l \ j ^ rLoJUU 



ULa^I dj3_toJb J.A^_MbJ) ij ^5;^) :(133) 

« 019 ’^Jm^»^ 


4lrL<4ii.4.iLo ^3**^ 

d-A^LOi^l djiJaltl ^ 3-^1 (JIj .«^ 3 -JaLo» 3 I «ia_tu-^Lo» StratuS d.*J5Ul (^jlszj 

^j-o I_ JLp 

tjjAij^l l(^v;7'i aiLL^l 4_ jLAiII iJjjJl i)Lpt_ uJ\ CuJ 3 J 

i 3 jJ LoJlIP lii-Jp (j^So LffjS £4 £?-jJ?-JjX 1 ^ £<i*^-o-t*Jl LAtoljJ-Jl ^ 

3 I cIj_ iS> jJa-tl dllP g_Lfi" iolsj i 3 I_>4^ _iLJaltl 

jJa-Lb dJLLszlJsl d_Q.Jaltl ^3-^1 -j-WjI J^IoIJl^ j-o tLc^ 

cjj2i JlIP (X-^hJiSKJui .c-U-uJl ^j-o Cjr^ (^^i:i.'gJ3 £i)iLoj3 dJra.£u-*.Lo 

L^j .4isljJl p3Jk3 JlL^I jA*j?tJ 3 cd_b>jJsl 

.Jl^I dJsjJl 
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gjLdJI uiJI 


CJ 3 JI Uj (Nimbostratus) ^ <5^' *^ 3 ^' 

.jlixo^ 4 LoL ?-3 (Lj_uU 4 ia.*«_tJj 5 ^3-*^! 05^0 .dLlf- jLloo^I JJa^ ^J3 JJl^ ^ 
6 jfv 9 05^ ^ dliai- ;j (jia^sj ^iasLolXI jlia-o^l ^j-o djl£?tXI 

^jvj L-^^uj?!j ^bl SJlsJ ^3Jo J^3 (ib^L ilsli jUao^l J^iajis 

ijjAfcikiJl d.*Ja 3 t iszjLi dfbjis 

Lszjc^^jJLlI djzj^ 
j-oJLtuJ c^^jJUl dJ_Jaj 

CjLoM^ C^j-v-I^oI .juSloll OljL^I if- J^JJ J| SjLsJl 6jji> TuiJ 

jJaJjl j-cJ*_tuj (jt ^j-a 3 _(idZlI bs^ ioils dJ^li d_ol^jJs 

.if-j-wJ SjCS j_^ jt J-oJl£?Jsl j-^ tif-j-wJ Oljl_OfrL^ 3J .ib^Ja SjCaJ 

cSjLszJI OJjJi IjjSbo d_ c>CS j-0 lJ^AS^ ^JJalil cib^iaJI OljrCS 

^3.^1 IJlJ LoJLif' .i^baJl jj*JiJaJl3 ^J-C' j^- LiJjiA3 

.d-LoLsJl bJLp j\ _ (io 1 jji) jLs frlsjjJl frU-tiJl j-0 gjL) C-J_(ijJb 

;dj3J3-*j i3 J-^t j-o ig'jj iJ3iLo dJLijSi 

ftLSjjJl ftU-uJI j-o bdL) ^5JJ LoJlC- «lLobJl IJl^ 
.^^^^3JLlJ3^ ^UaJj L^J-o jIaoiI (^jASo L^ 

joAi^tUsl ^53^1 Jas-oJl dohlg JoJjJjl j<4ohll Lt—^ j-ff jj Lo 

LJLokaJl jJ ijAf-j ^-Q tbJLp jjUL*(-o jj?-LwJl (il5^1 j-o 

.d_j3j3 disli d^LUsI L33jJaJl 035^ .dbJJl (3 gjbi j-o (iLtif'3 


i^j\J\ 014^1 

(tl3^1 j^3 .d_SiljJl j^ d-oiliiLO j<a_5L«ai^ S^jUl dl_ Ll^ 

d_coLol ^L?- ij-LsO djls £(^|jJl j-o L_MS 1 ioJ^lo L_iL> djbJl 

.L^Lol ijBljJI frl5^l “ibS^ g3dJ3 SijbJI ^jjbsj .(134 JS_<iJI) S^L?- 
JJ3J Lo LJLp 3 td_isljJl j-o Oil_pJl (iooLo^l ^LpJI _b^ 


92 











(JiUI CM £l\j^ rLoJUU 



4J9J5 4^)^ 4^^ :(134) J5LmJ) 


|jji>3 ^J| L^Lol _ sIjJI gSJo L^Ls ojiji_Jl ljIjtCsI g_o 

OLooS i^ljJl ^wJsjJl frl5^1 .ilJLpjJl J^iaj i3 ^5-aiL> 

cl^^l Ji^52-0 gX3 .C.L41 jUo LoAIC- _IJalj (^^1 dJ-ol^l SjljJpJl ^j-0 6 jA_ S 

d.-oj^LlJl _tuj .cUsl j-0 OljJoB Mi_*t-o £^j 03 LpLojjI ^1^3:) djLs tj^ljJl 

.L)i^-oX- LiiiL^ j^l 0Ji^52-o3 £j^t Ja-cpitl frl5^l OljJaJlil Ji_<iJ ^jS■ 

j-o j^t d_ooi _**o gJa_ *aJ 1 AlP 133 ?" ^(13^ OApo L 0AIP3 

.5ijb Ljljrv_Sl ^J^ ULc- 35^1 Ja_s-iill 3 jaLaiol ^ .(^_sljJl 

Ja-xi^Jsl ^wJajJl frl5^l j-o dsUaJl (^^1 C)li^£?Jsl j-o iiAPjJl t_Q 

t". ^ I y £^^1 d'll A d aI ,<< a 3 ‘ ‘ '“ ' 


.d.Ala>bO d.^.4j?Jl 

^b3b dALssltl iJllltl jajLaaJl Lajt (134) Ji_<iJl j^iaj 

d_ooSl 3 ^Jl ^ 3 -*^! 3-® ^ 3 ^ Juj?Jl ,j.w^JaJJ (Puffball) d_ijJaaJl .iiACjJl 

d_jj jL^Jib lj_J 3 i^JjJl g_o ij ^ _ilj^-Ib lj_J .(Cumulus) 

ft • * • • 

ibijl g-o 3 _c>3 3 -® ^ OJuaX-l g3i g-o djCiJ^uh d_ 

cl^^l 3^^ .^wiillb L-i-kal^sJl IJl*j 3-® CJuoA^MI cjjb gLalijl 
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gjLdJI u^l 


ft ft ft 

Olj^Jj J 5 L_u( j^LpsIj ji J_c-LaJl 

lj* *ijAll JjS ^*3-^ tj-O _ ^3^ £l^i JlSZJ d_ci?siill Cj 1 j 31 J 1 _ cC>Jj 

j-o iJLsJl ^jlco .i)3S ^LjjJ d-Q-oLsJl pLol (^^1 isz^jJjl 
iiJLftj d_Q-oLp ULp t« jIJlLu/ (3*itj»-I lj-*-*-o 
iiL^l i3 Sjkf'UaJl frl3^l CiljLo i3 frUil CiljJaS ib^jl g_o 


gJal_t«j ^ Cxxpij (^jASo L^ d_Liij CjljJaJiil Lo d_L:>j-o i3 i3 3_ 

L^Ls cCjljJaJlJI j -0 Joj-tl 3 Joj-tl i33^_g-o . J^Ja^b 1 Jl*j 3 L^Lo-p- JLpLaJI jLlIl 

_tuj .J_Q_wj^l 3pb i>33 OljLo (iptlLo cl^jb I_>3ift c-13j 2> L^'g.xi J_ oj^sj 

J3iaji) '^3^ b?-bj jl L^ii^3 td_>Wsl dJajL^l OljLiIl 

jJaJjl j3So .C)l^liaJl3 jl dJajL^l CiljLlJJ 

<Sj^^ iJl 0-0 ^bJ,^_(i 3 ^^ iS'bll g-o t3^ljr^3 c\j<s> IJoJ_ ^ 

.(jajSll Jl j -03 


.(cumulonimbus) io^b jiitb dloj?ttl d_:^LIl d-cu^l (^Jo 

cULft ^3J^LoJ 03JJ blib Lt^ Juojo 3I d-Q-obzJl j_c ol ^_o 

jAlpiJ C)Lo^ 1 s 2-0 SijLII J J-fcwJ.^ jl O^-^ 

_£uJ (^^1 d_L*abJl (^j^iJl ^->31^13 0—0 L?-bj ^3! cj_tl 

iJLft ^3-^ o^-^ icpJa_ uJ\ ^bjJl Q^Ss- ^J£' .^L_t«Jl j-0 (^IjJl iwJpjJl frl 3^1 

J-o J Sjkjl_tiJI ^bjJl Jl j\ _ol ^0^1 0^ 

J^ <^ 3 ^ 1 » dlp-j^ ^^^^3 _oLft jLj Jl J^pclll d.<.Lo.c- jlpb £d_LobJl _ sl 

* * ft ^ ft ^ 

J <^l'^3_f^3-*-^l 3I (l* 3 j^l ^bjJl 1 j^ .«d_i-obzJl 

d.Q_ 0 £- cja ibii jLj j-o i^OlIb dl IS Jlszj Sjijb ^bj IJlJ .cU £«-Il 

ioji- Jl ^bjJl J^ptlj d_Lp-j-tl OJdJi Alft ■^3J-^3 ^ LpSH ^J-ft 

j 3 j-o ^^ 0^3 

Jl (L _twjJb if-l_t«Jl ljjL^ cL^b ^bjJl (veering) Ja_c 

^->31:^13 i 3 j^l lO^ ‘^15^1 JsjJj :JU-«iJl SjSJl ^_Qvo) J S^jUl OL^y^l 

^^Jaj i3,3-^^l ^-Q j-o iljkIsz-Ll ^yJaHl J .j_c ol ^ 
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iJiUI LM c\jjo^ rLoJUU 

j-o C*xp- cLsai^lj Ua-ff 3I cif-LuJI iwjjLiLsJ Lu 5 Ls 2 -o LfiiL^l 

.LJjAII ^s >6 y 3 ^ ^ J3j-0 ^UJj dfy?tIJ3 (^j^iJl 

J,^_*iJj . 4 j^ CiL^JkJ iojoi iiJkf'j d_L«aLp (j*'33j 

cUiL) SUa^ ^^-»iaJ3 Ja^-^ ^ tLLsJI 5^! OLLJa 1^ OljiailJI Juo^tlj LoJlI^ _II 

C>JJt> J, pLo jLjj ^ ^ 

Sj 5 05^0 i)^j-) L_i-ol^ jt ^tiill j-0 CjLLia SJlszJ 

Lo_*«j SijL pla^AfoIl dJiJaLo ^^-i^aj £L^.*«_a 3 j| Lo 

cLwiJI cii O"'-^ 0^ d 3 till-o ^3.*^ c-lSjjJl c-U-mJI tj-o j.^iaJ3 .S^Lc- 

.IJli^ lijL Luik) jl g^j-tl pla^vall OlS iijLiLlI i^^iaLUsl 
line) v_Q V0I33JI Jaio Lo 3^ S^jUl Ja^jJ 3>1 7\iai'- J-. 5 L<tj 

•Sjlp-I^ 3 jlp -3 J 5 ! <u') ijjLC'jJl v_Q P0I33JI 5 jjlo-o ib^ia io^ 5—^3 £(squall 

jiajLai>- v_QP0I33JI Ja—ffJ itajl^Il OljLjJl3 _^1 ^SJo jiajLai>- 

iw-_ u*s>o .LAlC- j^l j^So jl I_cSijb j_o iiAi-j 4 _LoLc- 

3Jl*j ^3.^1 j-o Jlszj (jb io^LiJl L-L0I35JI ia3iaj^ 3^ Si3JLpJsl 

tL^ljfvSl -.^I 3I ^3-> 4 _Li 3 OLc-Lui j^s 2 j cioils 

JJ-ff .^30^1 j-o 4 J 3 L!q 1 o 3 d.oX-b 4 - 0 jj?- Jl*^ j-o L-fl-ol 35 JI ia3iai^ 3^^ 

(^^13 £4.LoL5J1 43 jj^ L7^^3 c^-QJ ai^ J3_b ^ 3^1 Jajl^ll frl3^1 jl_o 

.i3jJ3 J-03I-0 jJao l(^v; 7 > hjJLi j^aj jl 

^ Sijb i*jl3JJi 4 _^J^ ^ ilJLPjJl L-i_0I35JI jl ^^^ 52-0 j_o 

j^^^. u-o-maJ 1 ...*rl c (wJa33 ^i^3^^I3^^ ia^o 3I ■ ^*‘‘‘ * ^ 

JlpLo jLjJ j^-e* .Lfi-J^ L^AA-gj 0350 jj c^j-oio ijjxj L_i-ol3£- ^3 lio jl jL^l 

SI3JJI cJjJi ^>s?uA 3 ^ £jLp- (ji-oo ^3J i3 ijJLpj 4 _Q-oLp SI33 ^jj-) jl jis-o 
SjrCS i3 S'iLc- ^_QP0I33JI ^jji> .^IjJl iwJajJI frl3^l ioj?t«b ii-oLc- 

jl L-LoI^sJI (^^1 OJkf'LaJl OljLlJJ j 5 L^ JlI^ 14^3 j-^^I 4 ls 2 J Lo 

.iijljLtl i^JaLUil i3 jj^l J-cu?- bMi»- j-0 eji^ bJLp 

L*a3-ai^ (L 5233 IO Ua-^ S^Lp ^3-*-Il JMi»- ^bjJl ciat_tuiSLo CiL^^ ljLl^ 

g-03 J^3_Lb g-o jSI_t«Jl frl3^1 ^33lJ^J .CiljLill ^J.P ^_Q**a!l _.il J^l_^ 
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gjLdJI u^l 


^j-0 iju ij^l-MxLo j\£- CjLLoX- CjJlPsJ £|J.u- 0_(iJl 

^-0 .SJl* 52J ^j-0 4xP-l_a) cJlSZJ 1^ (J*'33J ^i>^ljO JkS .C-Ujl ^j-0 

£j.^iaJI Jlszj 3 I Sj'-^JaJl SjfCB i 3 (J 1 Lo ULp^ c^LjJl ,!o u\ 'n jL^l ^Aiij 

dJa^l^ (j^iiL*l41 c-lj^l jLptJ 3 1 _twj^l J^Ip- ^ 

JJ^ £j_liJU_‘iJl ISoj-ot i3 ^3jf3j_ 

^ CJ^^S _^ ^jJij g -0 .^ 5 iLoJJl jL^l 

• * fc * 

C*xp- 'w)j3 Lt^ bj_SjA_ 

.^MJaJl J-^ JL-o^l joszj l^vloQ A jt^ Jl:^! ^J^ jt 

^^^Le• ja-jj-Jal i3 _all 

J-o^ cUai^ d_bis j\^ djb^^JaJI C)JJt> _olJ . Jo-o ^Lo Jlszj d_ouLIl 

^>j^s yL.t_atj 1^ 1^ Life ^ iwJ 1^^ 0^3 ^ ^ 

(^^1 OLLo^l j-O cLb^ tCJji) jij^l Sjl_(jb cUa^ ^Jb3b^S 

cdoojLJI 135 ^ 0 'i ^’''^**-^3 J^Ip- Ja-J-P^il ^j -0 IwAPtooJ ’.jSkJ] ^1 _ob ^tl*J 

^jlpij t_Q iJ*' 33 J LpdILo cJLPbaJl ^ 15^1 ^ 3 - 0 ^ i 3 *^Uil L_^IS^ ^ 

d_fi-oLp jj^lj (135) J>_<iJl iwiJl ju^ 5;^l-^jl ^ _ouLIl ^35^ 

, 39^1 CoPiJ CoblAibl LrJI ^. 1 ft j w 11 A pbaj ^1 ^Loo J_szj 

.^MJaJb joAi^^l dJJJa^ 



.dodiSJ) ij j.0^) j .^jl^l (juja _oJb dclbLo ^>**1^1 ^- 0 -^ 3~~^1 ^135) _oJ) 

.^Loyi ij ^^0^1 dlA^^ ^Luo 80 Jjij tjs- dj5^) ObS-l 
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iJiUI LM rl>o-:i rLoJUU 


^wasIj-o (JI d_c**jJb3 t^Ss 7400 ISoLoL^ 13 lU?" j4^ 

J-waJ .Moo ijuL^3 iLo) ^L*uo j-o iy:^\ 

C>jji> bLoS ^5J2>t -^b-o 173 ^L«-o j-0 i^J3 L_iJl jo^ 

diic-o j-0 SllovU C- 0 I 5 1S| I_o ^^^52-0 d.^.LfllS 'd _QjjJaJl 

^ 3.^1 U-Lu cizSLai jJl p 3 -*-^ .d_tujLU LiLp- 

(jbUj jo j£>-LiI1 j-oj ifl-obJI isLuJjl JlC'jJ 13 


340 ii-j-wj O^-oJI Jiillj U-Lo LjIj^S (>^^3 J-*aJ ^3-^3 13 
d_LC- CxiS^J^ l>^3 ^^ OIJo 3J .iw^lj-tl (J| J-«aj ^ d _Jlill ij Iji_o 

j-0 j^3^ J_^ 1 i 3 63^0 tJXjJl O3-0 j-o_tuj LoAIC- 

.ji^llll j-oj joSLIj tdi^bJl Ljljrisl .j\p-llJl 
iJbJl ^bjJl J,^_(iJ J 3 jo ijj;_^1 CjLlsz-o ^ _Ij 

^3-*^! ju ^3ft'l3-o j5J cd _jJlPj io-oLft cLjI ^jliJl i3 ij**-*po ^ 

cj-oJJ jLftl3iiJl joszj dfbjJi .SjJib L^l j-o ^jJl cdJLoo-o j^j^l3 

i3 0^ dJ^LaJ dubjszj J_J^lI L^lAitLwjl 
.3jL*i?-3 ib3i3 C-cPti) Ijol ^sApij ^ 1- 

.L^l J3-03JI liliSbe" dQloIx^ i3 (j^j^l C*:>1 2- 

JJLij jt I_^_Lpt2ill l 33^^1S d _Lpt-koll i^UJjl ^w-_3- 

.d^L^JI 

.JU^l Capo frUl lj jl L>^ “ (^13CJ1 iw*i^ 4- 


Sj3-iiapoi3 dJiJaLo SjLft (136 jSClIl) (cyclone) (j3j-b^l jUaft-^1 

J3P- olj3J'_ > dJ3PoiLo cL^ Ja.cpJjl ^13_^1 ^ ^^^1 jj.Qpctl Jas-oJI j—0 

j-o 833^0coa iopoj d qU:^ jx- SjLft j3j-b>Jl jl voc-^l ^L*A<a3 JiJsb 

J3 -bisjSj^ Js^ jb3^ i)3Pt«a;3 L^Ja-APoa CI3_^b ^Aj (^^1 Ja_s-iaJl 

(tl3^1 o 9 ^po . 4 L 3 Ja ^Laauo JJilL) ^3 jJl frl3^1 ^3^ U^3:?A3^ 

.1331:^1 (j jb^xJ! j|3 c jU-AJl v_Q aO> (j jua-Jl j| 
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gjLdJI u^l 


,!ov*fO (J| <^ 15^1 g -0 

SjSLIl ^_Q tn') i 33 .if-LuJl L-ijliLc- (jAfcSLszj ^3150 

jUaf-^l ^Lio (3 .if-l—wJ! LJjliif' blj 3 ^ jL_«xxJJ 'jrW 

job Jr^-g-o 4£Jalo 3 -® J-^j-' 

LjjLiLp cL^b blj 3 i ^-lio djLs ^jUJl jt L^ j5LI td^^l d_4«_aj 

i 3 i^bwJI iwJjbLc- (j*<5bzj3 £^JU-<iJl SjSLIl ^_q»o> 3 i£-L*Jl 

Jn-LtLlll Jlitl i3 _o3t-o (io-obJI ^^-i£aj LaJJ^ 

,!ovvo!l djiJaLo 3 C)bljixol 3-0 gjl^jJl LiJj .hurricane fi^zj^jJl ^ ilUJl c3^^ 

i)jL^l ^bjJl I_^loj?iJ3 £iJU_*illl Libjil ^ d|y?tl3 

*^ 15^1 ibijl g-o .aisljJl tjjljJjl -ia.*i?Jsl cL- 01353 

3 >^33^ 1 (^ --Q*^ iiolSLll 3 -® ^ 5 , U .r»r\,\ Jujzj 3 -® ^ 

3-ba-> ^[3 £cl _LI 3-® C)ljJa3 ^J^ Jl^LoII _ ^1 L_i)lSb g-o .4_ jJlPjJI ^ 

blj^'i Sjujzj CjLsLw-o 3-® i3-b^ j^l ^iboj?- LiULp- SjljpJl 

£jaAitltl j5j-o J^p- ^bjJl jlj3^ ^>s>uhli .if-l_i«Jl iw)jLii£' oL^b 

3-® ‘i-*-ol^l SjljJpJl 3-® LJb?- £^5J?t-3 iSj^y^ SjSKA _ai ^^^Lc- 

cl^^l , 33 Jo (j^So ^ ilLpJl 0Jo2i 3 .‘io?iJj (J| b2ib| ^^Pto 3 £(331 jJl ^wJpjJl 

•<S^ 3lj3^ j<i^ 4 J Jj £,1^5^ b^^-0^ 

j^bSll 3 'q^K! oU _U.1 (typhones) j^bSll^ (hurricanes) g—jl^jJl 

jboi^^l 30 .(tropical cyclones) ^jIjJsI j^LpSiLj 

iwO?t_££0 ^5JlJJsl jLaf-^1 ^liLo .jiyoLC'^l 3-® 5^3^^ U-^J^ £g33-Ll 3^3 

(3 35^5^3 3^ ^ ^3^3 <7*11 (3 *^[3 £ph^pi^LI 1^3^ i^l^l *^j-^l <^l3_^1 

^ ^bjJl j^Sb .(io-obJI lSJ^ (J| 33j-b?- j^j-o 

3 I ^^ 3 ^ ^ 3 ^^ -j_^j-Ll 3 ^ ^bil)^l ^ 3 ^ i 3 Ji^biOlj^ £4_LobJI 

.1Jl:> (jiOapiJ-o phvvo dJLlj5>3 £ phQ3 L^lo J-cLoJl 

U 53 .Ja. APt-oJJ ^ co^L) O^Jlp- i3jl^ jhapj Loljrisl ^^^Lp 4 oMp J^t 

.ixcpjjl j^l ipj-wJ CJjiljl j^t i^ 3 -ljl jl^ U-15^ tl 2 _I 1 J-»£i£lJl 3 \Sj^ 
.3\^*-o-Q-ll 3^ _bb 15 ^J^ J-oL) ib^Jp 0)3 _3 jtupLp^I 3-^ ^_oj^bJl oU_ct-biiU 
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iJiUI CM c\jjo^ rLoJUU 

cjLaf-Jjl j—0 OUj?!y<allJ iJLsJl iw--*_ 


g^Lalijl _LwsLsJl Ljljisl .d_jLaf'^1 j-o ^bt J_3 J-«aJ3 _tl 

4isli d_ du _^3-^1 0-0 

cdjptilLo ^3-*^ J_ i ^3a£' 3 (j^ij-iJl J3ji f3-^ ^ 

-ii^S jUa^^l j-o 

^5-ct-ol ^J^ dj_tudJb i:>^l ^^Js■ Lpt-ol3 Ij_iijIjJsl _ d 3 

dMo<c>iLX5 C)1jLj 3 cdJj^Js C)U3t«aj J3^i5 I^Ja^^Jj jl pIja^JI . j_LuJl 

d-LobJI j\£- g33-6‘ ij^Lui?-^! JlpI _i«j jl .i*jl53 C)LbLl£?-l 13^x3^133 cSil_^ 

^j^_€■ Lo ^__5Lc•l ^bjJl d_ Cyvj 0350 .jl_t«-o J-ifaSl jLptJl <lcP-^ |3 J_oJi£?Jsl 

.dQlolU cjj2> '_Xco ^5JljJabLaf-^l d_Sy> ^^JlIj I_odLlX- 

iS’jwJi 03^0 djlj3jJ d ..Xl^a ^5 j 1 jJsljLaf-^l d_Sy> 03^0 C-*-*j?- c3j_laJl 

dS^3 tJ-^JUjl cl_tj^-6' ■ jbsb dohllal ‘J_^1 

jJiS Ja£?Jl j_ ms>J .(iQ-obzJJ JlxjzJI j5j-tl Jj^jJl j.a52J Lh^'i jl _^^1 i3 

d_i_Lo^ lS _ccLLoJI _ 9^1 j-o ^^0.11 ^ ^ jj-L/O-Pt^l j_o _ Lqj 

.L03C JLpJI ^J2i |j«-J 1J^ j^ ciijlJL^lju^sU-^b 
L-jjJiJb 1502 ^LssJ! i3 JuJj^tJ! ^1_ssJ! ^J| 45 sj!jJI tj l>*'3^3J3^ j— 

j^ 03^"'^ (j5-(li3 jl_ CjLoI^ ‘ j^l db-LojUa! Jj—^ (jy^dO U_O 

cdJja jlS ^5JlXQ jjJe?tlJ! C)l_^-Q S LoL^ ^_ 3 ) 1^1 

tS j^ ^ .Assj jj3 CC^:^3 JoJlco JuSLlIb _ wj! dj5Ll 

j 1 ^.aJLu 03jJI d_030,^"^ 0-^3^) ^3-tjL—_«XA^ CjJjJ^ ^SwtJLu03C Oil_a) fib-uO 

d_LoLsJ! jj3 3J1_jLqj| ^5C (jxi^^Sbj t^^-oL_tu-ijij ^L?- j J _p- .(j^l _Lijlji)3 

jlSb £^SbjLuo3C OjI _a( i33Utl juab twJLb 3JuL93l j5J cd_Lili! 

J3LP- .LbLe^l ^J| j^jSLIb iLoj^uo duuJLuj jjj^it^3 jL| jj3 J3i3 _«j 1 iJI-«oi ^^3-* 

jb=o^b3 .djlj j<>\ ^LotJ! jSJ c <*1^1 Jl_ ujj\ j^ duJ 3 (3*'3^3-l3^ 

.dJl^[sz}\ _wj!3 c^cJLp- Le>cLo ‘ jy^l ^1 

d_4_^3_a/ jj^^pit^3 jl-^ j^ *- 0^41 J3 b '-iVI j-Q d_t_fc3_*u j3,^/'*‘^3 I L^-Lo 

.j^d^b iLo-c»ta 
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gjLdJI u^l 


djjJaltl .L^ iiJjjpJsl ^L)jJl oL^l g-o i)jljutil ju^Lc-^1 SjS>C3 

L^Ls io-oLsJl ^ ^ l3J^iJl j-o iijljJsl 

JojfiJ cio^^l ^bjJb _alb ^ CjLpLojjI (J| 3 I i 3 

isasljJl S^Lft v_QcS^jb i 35^ LoJift .(3j^l SjjLft 


• Sj-iJl bi>bliij jraJ^lJ3 cilolSJ! Sjljj?Jl j-o L^ 

-^5^ 63—^ ^ _bLUil i3 biul j\ _l 3 j_ 5 ZJ 

d_i3^^^^(JI 4^L^..4^b ^Loj7c.<o d_a^Lft ■ 11 ly /..II ;J.^bMJI 

^31^1 (^1_(iJl joAikLo h^L»a ijja i (jjU IjlJ /^^(noreaster) 


,!ovvo!l oL^b ISjjptio Cjb^^JJ ^ 

ph^cUal j-o ^IjJl iwJsjJl frl^ ^1 ciftL-wJ! Ljjliift (jAfcSbzj jflApiiil 

dUjo3 tJU_«iill j-o (jb ijb ^15^ (^IjJl iwJs'jJl -4 _twjLJI (J| 

i33 £frll<i*Jl J-«aS i3 iJU-<tJl OJlpsj £4.Q-obJl Sj_ ^ ^>3>uh^ 

.^bJI j-o CjIs^I i 3 d_ccUiIl L-O-ol^^Jb Jayy 

^bJl ^ (Halloween) j—j^JLoj ^ d_J^l aJU_di^bJl CcQ -03 

IjUaftj CblS £«<iLolSUl 4_LobJl» b?-*.u:> iwl^l j^l j-o ljI _l5 i3 £1991 

Lectio bjljuo IjLaftj jbaft| jolol t^llsUsl j-o 1^1 Lj^jlp- 

tf} 

d_aJalo JU-.il ,Uv*fO ^Uij JJ 3 ^ _wjb JU_*iJl (J| 

.Sj-^ol^Jal iJbJl ^bjJl j-o ib^is SUs dlft C-ooj^ t i3 ^Los ja.di^ 

.d_£ 3 j^l C-o j^ ibLfii 1^15^1 ^J 3 -^ 

jrudsLftJl OIjJ^-o iljlsJsl jrudsLftl j-o ^^3_ i 


.iijljJsl ^^^LJsl 135^ jLaftJ IJli^ gj j%M d_J.*-p OJlO) 

gjjt 5 ys JMy J3ialj3 JU-<i3 JU-<i i 3 i3 C)jji> 

« * * * * 

.■ g. I i vVi 11 ^ I ^ ^ Li)^ 0^ 3 ^ 

JMy ^5Jb?taJl jbaftl ■^1 c^ Jlio OJlp- .^bJl JMy bill) jl jSU" 


£_i.»fl.'gj yJI £l.^£fJI (j-0 1^0.4..'I jjb d. ...lUMI IjuS^ OJLpiltl Oby_3JI yo yyJI Jg-I__JI £bs3il5 illoLC' (^) 

-j-^b ^j3ti44j J 5 JJI (j -0 iJLff- i 3 ^Lff- J5 ys i 3 \S3^ JLai£>-l (^■^) 
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iJiUI LM rl>o-:i rLoJUU 




cl979^\^\Cy^o^ 




mis _o) 


cljLcxj ^ ... SLp- d-LC- 4 __:^LiJ 1 dAwsLsJl .d_) _^5^^ 

.ju5!j dUS Oj^L?-3 

djj\i»- .^3L‘-^I JMi»- Cmi^l Jlp-I ^J33 liimj jl5 

ifj-wJ ^\j\ _sl g-o .«C-o-o dit dfp» ljI_ ^ 

j-o LjfsJj-o CJa£>^ lS ftU__uJJ Lj ia£>^ cjLaf-^ 

jl ^3 c<is2j\j d_oji- C*jl5 tj-Lo^l^ JLiijjJl^ j_— dU_i3 

jl^J^L) 5 S 03 J tj jy^L) clj-oj?Jl -iJb^ 


3£?ij jLsz-oL LijJiJ3 £^bjJl d.^3 L_ijJi3 dLiLo^ CjLo OSjI _m .(ijjjJl 

ipLwJl ^ (jm.-CuiJl ^3j-^ (jl L^3 .C-U-wjl JUj^ LsZm-OJ?- ^jjj.-0_(*LLo 

iJLiijjJl -£U Jl cjjis d.t.Q.Lp- ^3jJl jl^J^l ^Uaj i3 d 52J 8.30 

^j-0 ^>^-^1 CmS^Jl 1 jj2i (3 C-U-wjl (3 dJLoL^l 

C.*.sS .oJoJufiJI Cj3dLC>- cU_t«JI i3 jls-ll l^ Sj^Lp 

(w)j.P lj SJo,\ <7*11 L-LoI^^JI IjLj>1 ^3S1j-) i?-3jJsl 


j-ol_ m 3 L^j .cLr^^l pldki>cl_ml ijSi^ j-kOtlJl j U_ ^ 

. J^mOdJl^ l33j _!aJl i3^3 L^Lr^l jr^ 3I td_tu_a 3 cL^^l j ^^^33]! _ szj ^I_)jJl 

L^l jjoljrCS^l J 3 i 52 -l)l 3 -*^ IdLi^ 6 ju<a 3 OljrCS ^J-P ^.J-^l cLr^l l 3 j _P ISj 

t^LML) Jk 52 j J3i3l SjfCs ^5duo ^Js' .jsMl ^Js' 5jk£?-l3 dpi_m d_tu_Qj cL^Ml 3 

ijmJiJaJl 3 ^bjJl cj^ _ml 5 JlP OjfCS J^b?- .juohll 3_ ^3 ^Lc^l jr^_jl 

^L)^l j3^-} tdmJLo-mJI j^Lm j3-^ jb>Ll j‘ ‘ “' .d_cLA^lAJI 

.j_coojdJ ibis j\^ Lk)L^l |3-b^ dmLiOiJl CjIj' _illl 3 ^ tiuj^l (^yi) CJol_mJl 

^ ^ '"' 1 3 l^dmJ 3^ ^ '* (^ ‘ 1 1*^ j 3 ^b^^l 0 ■ i/^tl ^ ^ 'Vi 1 

yjz 3 3I ^-0 Sj_ibzJl L-iiislyszJJ 3^^ -^J^l _^1 j-® tc-b_(iJl 

.Lobl 6jrCS isL^^l CJjJs 
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gjLdJI u^l 


(^^1 dQhIo 11 Sj-ui-tl jOjUaiJl iw)l_fculS^I (J| Lo d_aiiLo j-o io^l 

4 isli iiL_ 4 u 5 Ujl j-o 05^ JoMi 3 | 3^3 13 ^^3 

SjLiU ^^IsLUsI j-o i*j^l iJU-<iJl 05^0 U-Lo .(iJ 3 j 3 

.Lipj3 lijb (^j^iJl JU-^iJl i3 ix^pJal j-o <^15^1 05^ 

_uil -dj^sj-Js dl« 53 ^ J-o^b ilji S?'^^ J-*£iQJl3 ^1 _)jJI jajL«ac^ ^3_ Qj 

«w 

jLiiji ^ 3^3 .^^^«b_LaAJl ^bjJI J^U'I i^Js- d_Jjjs ^^Li^3J L*ujj3Jjl ^j-o ^ 5^3 3:^3-;-^^ 

djbS^ 3 JajjpJjl ^j-o iJjJ d_ii?tjjJl C)M« 33 J 1 j*03J 

icpijjJl C)!^Lo 3^1 3—0 Lpl 33 t libj L^3J3J3 jo^ 1 ^I_c- JIp- 

/^^«bj.^lJ3J i3 ‘ii>^l3 jb?ij^l» djllJ |3 ixcpttl i3 b 3 jI 3 jJ_^ ^^^Lc- 

jSLe' b 33 t (LuLojJli .OJoJlC jl3^b i3 d_Lo3^1 Jsl^jJl cU_oil 

- 2 1 ^ 31^1 jj 3 t,_.(^'i ijjL^I ^bjJI J-«aB - 1 ■_) L^ 3 J ^ _ 01^1 Jajj 

^bjJl cU alt ^-oJlIj i3 ■b 33 t i3j^ ^ 3 ^ ~ < 3 j^ 2^ ^3^ 

i3 ^3^ _ aJss^zA 2^)331 j.^ia 33 £<lcpijjJl O^il *^3-Jl i3 CjLjiL^^l cU o’! g o 

«L^3J» j\JL> L:>S3-f ,h<cUal i 3 i'jjojJl 0^-03^! JjJlszJI 

.b 33 l j-o <Lls>oj d_Lo3j ^b-o ( 137 ) _<iJI J^iaj iJ3l:^l gJjJl (Ji 

(jt d_d£- ^3^141 3-0 .«^U_<^» 3! «d_twjbJl 3i?ij» (jt jO 3 j^ 3J d.<ji^JJ 

3-0 « j^jo-J1» ;J| 3J^ 3 jLo t^3J 3-0-0^41 6L?6j^l3 £3 .q-JLj?JI i 3 I—)3is> ^^3^ 




1 

3 Jl 5 ^b 

i 



4 '^ 

• 

1 


3 jw 


3jlo 1^33 


3J3I3 

V 3 ^ 


.13331 d^ 3 ?’ 6*^ ^^3^ ^ 137 ) J 5 b«J) 
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iJiUI CM c\jjo^ rLoJUU 

3 ^ 15 ^ 1 ) gjj-Il «1 j^ j^» ^J^lJ .(^J^iJl (Jl^l cL^^j 

LjLo^S^j 3J d.-o_ail3 ^j\^LAJ i3 333^^3 JU-^l 

i3 U 5 ^ L^.*«-Qj i^ySi CjLfiiL^^l^ cU_01^1 ^JSJ cLo Lc-^j (Llooj 

.( 137 ) JSJJl 

jiLa-o SJlC- ^^JS’ Oil_C- gC^jg-i-Ja Cj^Lo^j (J3-oJJ>sI_*uJ j-’jJl >\ <^ 7 v) 

Jl!?-!^ jJukaJs qS^ jiLia-o ^3! 3! ^l->j-Il 3! ^3i?tlll 0315 tOLi^^l JoJlc>c1I 

Lfj .d^ill C-t-v-J OiJLSsLo jiLxo j-0 OL03I5J3I j 5 Ll cd_o^ ftLuJ 3I ^^y]a 3 o (jl 

.J^koail yJzj 3I dOaLp d_Jp Jj_J ) ‘t 333 -^l L>^ Lt^ 

.d_cL?Jsl jjOJaJl JaL^L) OjOJl (^J-P ^Ijjj^ d_w_uJsl 03 jJaJL) ^jjUsI 

0j3jLo ^Jp |j*»LiJl JuoJIpI £^-0)3 J 50 j jOiJaJl JaL^I L-)L_ait ^1^433 jt JO 
j3So Lo ULp Ojo ja£?t 3 j LoJJp j 5 J £OljO OJdSi O.Jj .^sjbil_.ijJ 

• ^ ft 

:L^j-o JLijI Lq_c«x.o 0.03 .L^ ^.cPt-ka jj*iLait dfbjis 
J3j-t,l gj j%M £^3AiJl gj j%M 

.^LSJsl Jj 3 i 3 £p3JLSJl 


jjAijPJl J3ji3 dfU-oi^l 

.dOAi>tLo ic-j-uil J-0J5O 0ju5Jl ^j-OJl J.5iao 

L^l 3 Juj (5 j3-1 dj:Sj>' 
OsJI ^Jp ^ 3 Jo dJbjJi j5 3 J 

.Ijol ^Ja-Ll ijb jJi 

jlixj OjISo d.. ... a £ JOII i 3 ^jlj^l LoJlIp oilp ^5 JliJI JSLOjj 

LoJlIp £dOLa cU-a) ^J^ “i^ji j«aLaiol j\ _(io .^wOlsJ5 ^ 3)0 II cUl 

LoAIP i^Lill (Jl_JJI (J«5p (Jp £(jaj^l (jP 1 Jl*52J ^Lsz _Ojljj?JI J_ LIj 

.(^IjJI frl 3 ^l 

:J3iij ljup*- ^ 3 jj 2 -o iJ35^ dJLij^ 
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gjLdJI u^l 


jL?tJl (3 C-. 52-0 cJ-JJl 3 ftU-MJ 

.jLptJI L^l IjJlp- t^LokaJl 3 c-lj-cu?- c-U-ui 

& & c & ^ ^ i. 

L^ 3^1 ^ L^jr^l jl _£-3 OJdSi ^5^1 jl CJ^Lp- 

JJS- ^_Q V0I33JI d.*Jajt ’.^ d.^'jJij j^jUSLe' jy«_aj J-iiSl 

lj«-0 _*iJl j-0 J-O-Ij Jl£- Lo3^ C-otj .3j^l Jl 0-0 _ ai^lisl 

Jl (jAocuiJl J^L 52 -«> J-waj (3^ i*3Lo doloix^ liJbji) j^So jt 

i. 

LJj^l 3 jL) lAjSi Lr^3-* Jl J-«aJ LaJJ^^ OJuSi 

j-uSLsJl OJlPij ^L^aJl 3 3 ^^-^l-dLo ^ 3 -*-^ tfJLlJij CJljLo jSJ td_ 3L0 

3 Lo 3^ dJLuSi ijSJ c3j^^ 3 <1*31-0 ftU—**J1 (J3S0 C-ccp- LoLf 

ij.u_J3 tc-U-uJl 3 ^ 3 -*^l 03^ Jl 1^3^! 3 03^1 y' _ ^ lS 

.iJ3iUsl Cijji) ^J£' lj\lS ^ lil Jj>^ _‘**-‘1^ o**^ _^1 03^ 

(tlj-oo- c-U-o) l3Pt-o L**iJp3 J_JJ 1 3 <='lj-'Oo- s-U-o) twi-ol3£' CjlUJsL^ 

: 3 ^Lo J-ci^l 3 ^3-*^3-® L) 3;-^l 3^ IszlaJLlI 0Aj2i .^L-oJI 3 

SjLil jl dJlJ_t«j 633JIP-I3 _**Jsl Jl j3.JL)JLoJl3 33^_cL^ 

cLs-wjl j^ JJl*^- LuJiip j3$_c**) «j3J3^ c.LwJ>l 3 I-* 1-oJl1£-» tcU _***-11 j-o 

• ftlj-oo*- 

.«^ 3 .ciIL) SjlJ-cj 3 clj-00- cU-mJ 1 j^ LA-oLc- j 3 ^-*_**i» j 3 J 3 Jij ^L-oJI 33 
OLoMf- 3-t**Aj 3352^0!_tuj ^ tcU_***-11 3^^ j3j-'^‘-‘^ l_A* 5 j3-o_L52j» 

.«3ojJl 

CiJJti JlP- 1 (Ja52J 3J jSJ (Sjotsz-o ill ^jS' 3-**’1^3 C-*i?t*J» 

., 3^3 ^>-^y ^ .«(^j^l jl-J 3 J ^1 ^1 

. 4-1 :16 3 ^ J-*-?^l 

ft ^ ft 

cU ***-11 <=■ 13-^1 jl ^-013)1 3-0 c-U-LszJ ^ ojUsI I31 tuAj Jpl Uj_o 

. Js^ 1 d_LMj (^jAJ 1 lLLo lj2j L^ j IS^ j-*-U 1 3 ^ l3-'00tJ 1 
:dJLlfii IjJlPjJI ^_q*^ l33zJl Jl d_c*udJb 
gjlJijl3 333t-oJl jAo ^3*^11 3 Jl*j LoJlI^ 
.3JaJjl 3-0 S 3 j 5 j-o OLp-jj 303^1 3^*: 


vu^LtJ 
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iJiUI LM rl>o-:i rLoJUU 

ijjLpjJl L-iol^szJJ d_J_JI 

idfbjJi ^?<LtO dj?talLo ^3-^ ^J| ^t*_ 4 wjJb 

ftU-uJI k» 3 Jj C^loc- ^ 

^3J ij jJa^ ^ jt j5b 

: 5 ijb iJjiXo -tL^t ^J^ d_L^*jJb 

^j-o 05^ LaJJ^ 

.1^53 ^ jJa-Ll j^So 

: JliL) J3j-0 Jl52J 

ij ^.j-fl 
JS^Li 

d^UI jl (j^JiJaJl Cj^^iUil joszj ^\jszl^\ ^ 

03^ bs JlszjI .jj-uJiiaJb 3-;-*^l i3 0-^1 5 jL*i?- 3 Jl 

Semipedictable) 4523310 <Ju:6 J3^ j-o dJJ^_Jlo ^jji j^.qIoII ioiijl .gs^l 
dip cb^^l (^lov'i i*jl3JiP C)L>LLo C)3Jlp- (trends 

.L^J5 CjLsJJI i3 
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12 

£ 

Orl j3 


L^Ij LctU-o j^So ii^ptisl i 3 

^Js^ j^So jl -^Usl 3s—^ 

^ ‘ '" ' 

gSJj jLa£-| J,^_ ^ 3 I tLo JaiJl 

(Jl d_L.tu_Jb Ja-cpJsl ^Ja_a) 3 Jwj .MjLfii U3t*<2j 

dfbjis liUi tLa^Lp^ LjI^_ cis- (J*iLlI 1 ^sJisz-o 

j.JaJjl I j_I_ ^ ^S^ _^ ^ C)L-o^Lg-o 

jA_-^j-^_^ ^ _ ‘**-^1 

jSJJj 1 .. 3 —5ju5Lll OU—:?t«aj 

e. ft 

^3^3 Jl ^ (jaAj?uJ (jl (J 3 ^ (j-o JL_co^l 

Jl52J (J^ ^^^S .SJwJZJ 

Sjoj-tl Ja-ff (j-o d_tu_a3 (ju^ 

l^ia.JJ*_t«j (jl (jjjuj?Jl (j\i?-^LoJJ (j_ 

Jl^Jut (j-o OLo^lsUsl (j-O J\aSLI 1 

Ja_ wj 3 (j-cua OL)ljJa-ol 

.SJlP Jl^_alb j (^ ^'^3 3 ! C-L^IS^ cLo 

d_u*^ Ja-ai^l .is^Lo dllol iJU,l 3 iJ^-«aJI 

.JJilJj ( 3 J_ 11 AwjljJaja^l j_^ £iiJj_pcL) ^ 

LiJsii^j ^3 ^ ...il.ll jjisj jl |jS^» 
(j^ jj?tJI i 3 fiL9L_*4i^ (j^ 

^3 Liijolj JMc" 
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gjLdJI u^l 


.(138) _<iJl i3 US ‘i'-o-LsJI IwaiSJI 13 

4^bjJl illjJl ^1 (sine waves) c>jjb (^Jo 

^_Q <n"y ioi jo ^1_ mX\ 3^ ((wavelength 

.d.<j.ijl ^Jx'l ^J^ ^_Q*^7iU j-o d^Lalijl 3! Ljljixo^l (amplitude) djsz.^! 


iSj^) oLw) ^ 



.U^34 J3I93 U^U2jl3 2 ^^ :( 138 ) J 5 LmJI 


.fil3^l3 cUl ju J-oLill J^l tw)ljJa-ol water wave)) 4JUI ^3-tl 

JS_(iJl 3 ^3-03-1)1 d_o_cpJl ^13^5^1 j-o IjIJlpoI j^t 0350 (jt i*jU)l ^13^^! jSU" 

_wj cixLptXl 3 ^13-0^1 SU ^ _uijj jl J.iJ3 j-o _JJa 13| .(138) 

JS_(iJl IJjJi (j3.*-«bbjJl 3^Jj .(139) JS_(iJl 3 US Sil_p- ^ _o-Qj c-)^ 

(^y2i3 d_L^ d_sb?- dUoj-o _uijj jpti-o 3_i2i3 — (trochoid) 

^ LollSJl 3 *^^3^ jLs ^13^91 j-o g^3_Jl Jl dj_twjJb .jSj^l 

d.oJJl Jl jJZjJl j-0 43!_Mxisl (jLS ^13-091 C jab Jl d_._Mxllb -^13^_MXJ i JlPO 

C)lia.a?d)l ^13-ot C)L£i_okP3J ^sJisz-o .(wave height) ^^341 ^L^jl (,^^3 tj^uLiU 

.Obz-af j-0 9 jo OLc-Lajj! JSSi ^^Js- 


108 






















^Ig^All Orlj^ 





cljj^l_jLi?-^l joszj i33 cIja^ ^ j^So jl j _SLff 

TcUsl i3 CiJLpij Lo LiLp- jt J^ptiJsl 

J-ioIi LoAIf- .(140) jS_*iJl i3 U5 ji-ol C)Ij1a.o <^UsI j-o 4jjjli CjIjIJuo j-o 

Jl 

jobLij C-*.*p- ^Ja-iuJl OIjIJl^I ^l^-o^l ^ 

tSjjJiUaJl C>jji> j-o Jw-Q;; _tuj jl OLol^sJJ 


^_Q t^l^^gJl 




■ ^lo^Jl (Jx ijJuc ^ jS^ 


2Sj^] oLmI 


^5^1 J 5 I 9 - 


^U) :( 140 ) jSJiJ) 

OIjIJuo jp djLp 
.«L4I ‘*JT 
^b^jl ^ ^^s^l jlJbO J5 
^l^ol \jJb C*Ji»o^ . jAWI 
.44 .<.oa 1I dL4l ij 



\ t 
I I 
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gjLdJI u^l 


(j^So C*xp- £«dj3_ooj2Jl cLUil ^l^t»_) (140) _(iJI i3 ‘^^*-*-‘-^1 

«^3.oo^» d.-cJ5 lsz3 .,^3-0^1 g-o jiOSLjj j !aB ^_Q*.oI ^ 

U^ ^ira-*o Oljlj^o ^ _tw_^ dii?t«b cL-o 3 I ip-^ L-^*£:ib LLo^ 

g-o dfl^Ip-^1 ^ b^Lio IjlJuo dfl5jlp-^l jJ^ C*xp- £(141) J,^_(iJl i3 

j^jlsz-o .iJajt ip-^1 (jlS Jst c-UjI (jlS^ UJS^ .Lajt ip-^1 

(jlS IS| dipt*^ <i<jU,l ‘ip-^1 (j^_So .«ip-^l ;J| V.. :1b «JptO» 

j-o ^JJJ■^^ (J-£^ 0-0 



1O3S cL 4 l OUjjP' ( 3 J 3 ^ .dJp&iiiJI dL 4 l :( 141 ) _tLtI 

.« 14 I ^ 4pJa.Muo OljlJbO ^UJ) 


‘ip-^ ^J| d_c***jJb Lo <ip-^ ^1 d_c***jJb i^-ooX- ^j5> Lo 

(d_J^ S^Ui d52j j^M olSjp-) (loojt oLp-bjjl^ (tsunami) |^b^_£uiJI 

j^t ip-^l J^Jp d_uLo ^l^-ot (^-J-is c-l _LI -c-Usl _Pij 

«d_Lps^ cL-0» ^l^-ol _Mxlll JL-ot djSZJjt i 3 - 0 - 52 -) Jp _*Pt^ ■ J-*-0 djLo j_O 

U-0 £jp.*pJsl df-l_t«Jl i3 Jb-0^1 CjLLo dfj-wJ df^Ptlj jl _ ^'^3^ 

.8jJap-3 djjS^lo L^ls^po 
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£ 

^Ig^All Orlj^ 

^ ^ 1 ^_ *^13 <i*j^-oJl ^j-o SJlC- (JlSs^_ ^1 (J| ^ _tu-Jb 

.djLoo^l cLil ^ 13 - 0 ! _c- IJji) ^ .4i^3-Ll J5l3 L^J^ d_c-j^ JuoJ^ 

jl5 U-15^ ^b^ 3 -ljl (142) J,^_(iJl ^ 

if- j-wj jl J^iaJl CilS ioUsl .L^jJij 4^^Ciilj Jt 

(jt ^Sb ^Lo J^Ja-) ^l^-o^l (jt ^j.52-0 (142) J,^_(iJl ^j -0 .IJlp- iJLp 

.Lj^^JL) 4£-Lm 4JI ^ ^.rCiO ^S- 



.4ij_ m 3 dJj^laJI ^^pu<alll CjL^^-o J^b) 3;^ jLn£:-j ^3^3 Jx- J3^I J_JjJl 

^13-0^1 jl Juj c^l_uJl ij JLool Ja_£j?Usl J 3 U_ '*-*-> 

Ol Q-^ ^bl 6J^ J_ 3 d_LoLs2Jl Ljljrisb j3^ tjr^3 £j\iSo d_Lo 6J_^3^1 

ju '^3-ls^ ^5^ Sy?^ l^il ya ^j31 -iSj _ 

^3-ojJl lJul) (J3S0 iiiLssJI ^13_0^1 (Jl i._tujJb .j-^^1 ^13-Q^b djjl^ ^3^ ^ 

*» ♦ * ♦ 

Jj dj_twjJb - jl3J gJjl (Jl Cj^Ij j-o (period) «fiij\3»_Ib (33J13 ^&_0 _qJ 1 ^jr^_) 

.djjb 5 j 3 s- Q**-as> Jl ^ _oJlII jo SjuaJl J3ia3 l-^o 1352113 joaLp^l j_o ^13_o^l 

j-o g_(tj l^il 3JLtj ;jylll3 tiJlf- dJajf'3-^ g-o 4l3lj?L0 dJj3Ja C)U3o<aj (_t^ ^3 

J3^ 0*'3^3335^ (3^1 ba^lp .jLa£^| Ljljrisl (J^ ^3^ (33^1 ^33^ ^ diajij 

dJJb j-o dUi L^j 1502 ^1_sJl J ^3jjL_ M^ j-0 LJjr^^ duas^ub dAobzj Cij-o 

jLnf^l dja^bJl OU3r.2ilLl jSL^* d__t«jUl IJllsj .diJa^Jl 4b3JaJl C)U3cj2ilIl 
. JL_*« 3 jJl ^-Qlvll dj_a3u3 cdUsl (J^ bjj jl5 3A0 C^iS^o 4L0T3 djs^b 0350 jl 
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gjLdJI u^l 


cLiLoil _tulil) s-UjI jys2j (^^1 tj-0 Jn.j-'yUsI ^l^-ot 

L-xict-fi" Lo SjJ^ tcL^l ^Jra.*w-! ^ 3 ! c-Ja^ ^ 13 - 0 ^! 3 -cuJ .(j-*-o-o 


d_Ll*<aJI OIJlsj^^I ^jj 5 > ^3^ 6l I_® d.L<.lo C)L_j>3-f ;Ja_oJl 


OLpL^jI ^J| L^jJkj 3 -cUj L^ls2j?ij i)i3jOJ2Jl ^^Ja.*u-!l t^Js^ j^t h_^ 

(143) ^ '■’ L-Psj^^j-J ^ 13 -®^^ 

i?-^l d.xi3 £^Li)j^l iljJijl ^-0 .(138) jS_(iJI i3 U^ JS_(iJI ^j-o j^l 
LoAlft I jjl> C)Apij .^wJilIJ 3 i)L^I i 33 .^iL*-o Juil 

LoAlft Lajl 3 £dj>^l J 3 la j-o djszj_oi AP-I 3 j-o j\St 03^0 

.(143 J^-^iJl) 120 j -0 Jst 4 ^ 3 -tl d.*ilJ d_Ji^ljJl i) 3 ljJl 



3I £14^3!? ^ j^l ^3^1 ^ 1 —^jl 05^ loJuft .^I3 aNU _ u)VI ^Aft :( 143 ) _ tLtI 

.^341 120 ^ Jsl 4 a 1 ^IjJI ^3)311 05^ 


(jLs £Eij\-ka 3 ds>^ ^ ^ .1^3150 _ill ASliaJl Oilj ds:>’^\ ^^ 

13131? (Jj <L _ujJb Ojji;;_tu-o j^ £d_A 52 -o dhb) (Jj J-«aj l^ftLajjl 

.jljjxlu/L) J3l?l3 jjJl ^130! J3^=^ <Ls^j L 33 ji? .L^tuJJj 1333 ^Ja£?clJ3 
J.^_JiZj Lc>-i3-^ .d_cLo^l CJji! ^j-o c.3!^ (^y2s L_i*£?Lp ^3J i3jJ i^^l c-L2lcJ1 

dJLc>- .ifti_tuJl ij JL-ot ;Jj ibL^ d_65^ ^_oJAft ^3! dl_ AlcJI 
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^Ig^All Orlj^ 


ilL?- OjrCAJl 3! i?-3-lsl J3i='3 Ja_u)3l-6‘ 5 jj-oJjl t^Ja_uJl ^13-0^! 

Jl3Jat ^lijj cUsl ^33^ jIj-oJLaiI 3 ^ (sea state) 

.LoLc J 3 Jaltl y>uJ\ ilL?- 33 (^ 7 *) dJaijj ^J| J-*aj L^LpliL)jl 3 01 ^ 3^1 


^^^3^-*-^ Ox.u)Ll^I I ^Ij^JJ I^^^13^ d^l ^.1 Ijl ...A 

.lj3Jaj j-PtJl (jlS^ LJ3i^l ^1 _ Mji C-olS U-lS .(144 JSs_(iJl) .^13-0^1 

Jaiis !iL-o j-0^1 ^- 4 la 7 ^ (a£p _p) ^L>j-U OlPj^ ^J^ i-_ttjJb 

i3.^ipij ijS^ (Sa£p jA_tu.;o 3 - 3=^) ^bjJJ iJLp- OLp j%mJ .LoUf j 3 Ja. 7 ^ jskj c.3_.ijJ 

. J_oo L_iJI j-o JlszjI ^Lu-o JaiiS J-ol^b j 3 ia 7 -o 





C>lsL«u 4 OU 3 ua^) jaMuj .J^l^b 4 J^_mXo ^I3aI 33^3 :( 144 ) _m 1 ) 

.^bjJI AflJfifciCt 1^3^!^ Ja> 2jj^ 


LaS d.^LLll d_txxpJI ip- 3 -l)b dj_(it ^ 13 -ot I 4 J J-ol^b S 33 _talijl 3 I_ 

^13-0^1 j-cu_4uj J3_ol ^ .(138) _(iJl i3 

l 3^I ^J| Jliiij^l L^i ^^3 £^b 3 ^^^ OU^tAoilJ .(swells) C)U3t*dij 

.^l^yi SjJ^ cLtI ^Jaki ^IjjJI j_ji!l ^JamJI ljL:?-l 3! ^Lufctl (^^^3 (_^uxMill isLui.^ :fetch (^) 
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gjLdJI uiJI 


cL-o LoAIC- JaiiS jl j-0 JLoo^l 

ULp^ cL^IsLb jlA^ij Ia^ d_tu 5 Lsz-o 3I jLj 3I tdlpuo 

J_(ill tj^tl CjIsI _t«-o C.(_CO J-olSLlb _Lltl jl_coJl j^_So 

dJlc>- ^3-0 L^-O-oS jl^ cLujLcO j^I C)lc>-^1 Jl^Jol tjl (jylso U-0 J^t <<iAJcilLo>> 

«l_(iLSzAo U-_ mJ» ^jyf'Aj DAif- i^jCiS- ^j-Il ^L)j Ojo j _coJl 

t J^JaJl dJa u»^2o ^I^l» LbAlP jJoJI ilL?- ^yS' ;^L^-o 


^3-0 ^LJl jJoJI JSLiJj .«ilijJl dJaj_ mJ CjLaS^ cLa^l C)Lszj_qJI AjAszJI^ 

Jl^tl ijA Li_wJ JL^ 

if- j%mJ j^^oJl ilL?- ^ ■'^5^ ^ 

JS_ M 3)-o 0“^!^ Lt^A^ £j.coJ 1 _S^» C jjb ^1 _JjJl 

3 ^UA £?-1 jriS^^l ip-^1 SjrCS (j^So3 \j\ _iS A<^jJl cLcoL) Ja_ 

i 3 ^UaJl 3)-® d_ooS tiJbjb <J^ 0^3_^ 3^ 

. Lt^ SjuiaB C)ljrv^3 

^ 5 -OJiJ cLo I_iJLp ^ 1 ^ 1 » I_^3 ^'^5^ _LoLp ^ 03_ 5 ZJjl 

j3Jn.u:> jj?ij ^J| <Li _cuAJL ^13-03^1 OA3J <ip-3Jsl ^ 3^3 .«lSlij _(iJ ioJa£?tlx 3 

.iolj Cj-'^ lI ^ ^^3^^ lI '^U^I ^sJacz-o J.-0J03 cj-ol^b 


(SAjA^ '^3^ d-O-oLp ^—*^3 LoAIp . J3bt (3«-o^ ^3icLL6' j^t a^^ A3^"'^ 

. JL-o3^1 L3^b djjJaAo 03^ (jl j^^ i^^JoLLo 1^ ^13-0^! j^t Aj2il (iJ 

Lp-S 3_^ .d_oOj^l i3 J3_!al jiiszj 3)-^3^ 3-^^ _*.pJsl 

J-ioB i3 ^13-0311 ^ _co3>l Aj3l3 (iUjJ Li_J33 £cb_*iJl J-»£a3 (j '^3^ L_i-ol3£' ^ 713 

i^3JoLLo J-«aj JU-<iJl Sj^l cLl^ i 3 .d_oOj^l Sj^l j-® i3 _^1 

C)U3t-«aj 3Aj3A J_oo l 3^I d_szjjt ^J^ ixcpttl JU_ ^ i3 ^wLol3SzJl 

.iJU-<tJl lSoj-o3l (J,A^I (^icbiJl 

cb_ ^ C)U3oiilIl ^ _coil joszj j_b3;3 LajI ^5l3l_fii 

Aj^j L?-13aI 03^_coj ^pjJl j''_ oij-oJlIjI ^13^311 ^ _1 -*^ Lt^ 
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£ 

^Ig^All Orlj^ 


^ 1 ^_ 0^1 3 -*^lj ^Lo ULc- .LojJ j-'_ t*ooj?- L^LojjI 

j-o 3iLai«jMJ 5 jl*^ L_i-ol^ t_Q Juo^l 

.ib^Js jaooMj ^^JsLLo 

U .^1 Ijjb J.*xb 4jgjO-*4.t .Ul CjLs>-Lt<-o 1 

40 Ja_ ^ J 5 ^ .5jL?tJI i.__fc4jJb 1 Jwj> dj5Ll ...j iLI 

i 3 djltlLo J^lal ^bjJl i 3 ^^l Ljj^ dJLjJi |j«-J 

.bJljfLuit ISoj-ol j-o XLe J_oo 10 J 5 iaj (^yl> 

djjJaltl obfii (jx-oJo_ai 4 jL^ Lt^ 3 -b 3 j) Sj_SUl ^_Q in') cb_ ^ JMi»- 

(J| Ja.cPttl i 3 “ItJaLo i 3 -4_ooj^l Oj^l joszj j_L>^ 

C-*-ui) jLLoI itAoOJ?- ^j-O j^t ^LflJjl bJljrUait ^j-o 

jA^Ua j-o iwAJj-o cLL) ^^Jlp- i 3 -(bsjJ 

.LojJ joMj ^J^ jbSb 1 jji) j-o j\5t j^Sb jt J<a52J 

jJiS dohlU ajji) <Las>ub d-boLp j-^ 3 I cLs^J-o j^l 3 I JlPs^ I_oJlI^^ 

.LojJ ijCLoi (J| ^3-tl J^LojjI J-oj 

cJaJi J 3 ^ i 3 1 Jwj ?-3 jL?ij^l» LjllS lAIJ-o _‘A’ I 3 _^ 3 ^ 

J^£>- jbxj^ dJ dj£>j J 3 I i 3 L_Jjj^1 ^J| LijLojb 3—^ d_JiJaitl 

tjjSit d^Jalo J^b?- bJljLoil JUJj ljL*uo JlpoI^ SjJaLpttl ^JlP jjB djSJ .,tbJl 

^_Qcb _ ^ i3 Ja.cpJsl Lajl djUabla-l JlPsjI .^5JLI^1 -ia.*aJsl j —0 

^LaJl c.b?-jJl (j*'tj ^J| i3 bcPj '<J^ ^ 5j_^1 

jAilj Jjli^ Sj-o C-cl5 .frb <7«ll Jjljl 3J2> J^l CcS^Jl jl C^<-o- V-Q Ak^}\ JJ 

d_Lcfi_tuJI C*3iLa .dJbjSi cb_*iJI gJaJb jl5 3^3-* i3 ^b^aJI frb^jJl 

i5^ lS ^ -b-^id CbLc'3 cij^s ^-Q >o\^ I_C-j 5 d_5z.jJjl 

j-0 Obxszjjb^l Ja^Ja3- j-o ^hoU lbi2i •«jbll _ ti 

^w-.._t4J3 5jL?tJl 

plSjl t3:*->^ iJ.3^^^ _cpttl 

£l3jbJl ^J^ j-O dlc*-jJ Jw_qJj 1 cL^b^b iu^^l ^bjJl |3 “b-aibl 

.bJlj\_alt ^J^ bib^t j-0 d_J^l ^1_oJsl ijaj^l Ja_ p- jaALi^ 
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gjLdJI uiJI 


cL*_(iJl SjiLo L^j?- L_i-ol^5zJl i 3 jJajJl 

.iljyk> dQloI(JyL:^! 3>5LI1 ^_Qi 3 

J-i^ JM5>- (Jylj^l J 3 ^ jL!ai>-l J 3 —J> Jk-cfl-O Jo^jJol_ai (jl d.-kflS 

d_Lp-y ^■‘■*^ CJ^Lp- iai^LwJl j_ai |3 dlLtiJl 

(ISAF) i^LsJl jLptj^l ^Lptjl .SjlpI _i«-o j-o <icp-^ 

^Isjl O^^Lpws Jy*5 j^j-j djSJ t^L-oiLl ^l^jl JiBLpij^ (jLpij^l Jy?- 

. ^ 4 I I ^Pc-U«-) ^ d_o 0 I ^y-M) Oa^CJ ^yiPCUA) 1 ^ I 

2009 - 2008 ^]yj Lo SjuaJ! S^jAlo jlcoj dJLp-j c^T cdllj ^1 

i^yo dJL^^ ^^iL) dJL^l^l ij_a> C!-*.po (_yips_ M 

gj>Ju .dlp-jJI ^Ls LoJl 1 £- C)j-o-p ^ _ai^LuJI jlS .SjlpI_ mj:> 03 ^ 

Oj 15 .L^yjJu IjlpLwj^ cdJLp-jJI ^Liil L^p-yoJp Lijyp-l^ JJI 3 

C-*.ptptj yl .djIS jL^^b ^L5J! J^Lptj C-olS (^ydl d_J!j?Lai^l ISl x-uxxP' 

d'«.'Ci IB d^U LmaJ I C!>*>PO 0 L 3 I i^J I >dJLa) ^1 ^1 ^ ^ I 

.d.^L_5J! oJuii ISAF_II ijoBj tj 5 ^ dJLpjJI ^ 

Oj^Lp L^I C^*-p- LLo LoJ^ Lq.^«*oO K. C)jjJ>l 

^yQ jjb-) 10 t 3 L^iI^Lpuo CjIj _) .2009 ^LsJ! ^3-® j-? 5 ^^ ^ _jjbj tjJu_ uj 

£ 1 ^ 1)3 LpuO ijjQ ^1_)1 iuLI Jlssj .Ljj^AJU i 3 ^5lJ J_bjjba j_o 2010 ^1_sJ! 

d.J.xi^ Jlssj .iojl^l lisLJaJb I_tj ^LLaJI d.xsiijl 




2010 ^LssJ! j__)lj^ 6 i3 lib_ maSL^I ,jxil5yl tjl_ oj ^JjlS^ CjjJiLff- <Xszj 

Lyxbjjsj Jlssj (^h£xiyll ISojjal J-P-lya; byli> Sycya 

^Ja_£*J LoL^ I->jlyo 6^-9 cd^L^ Jlp-1 90 'wJLqj! C-*-tp-) 

C*A9^ J^I I^p-9-q iJJa52J3 £^_IL^aJ! *b^jJI (JxjIj Jy?- *■_0b C-olS U-Lo £(cl_L! 

jLptj^b L^^Lpuo d.^^JLx) iuylptJI LibjSl i3 O^b tw4-£5 

.(^53 

l3 dj2-OJ?Jl Oy?ijl ijl b^ ^ jjjb is2-OJ?JI SjJ^LrJsI SjLptJl jyszj 
cLwiJl J9.:^ LJljruail ^J| Sj^L-o (JyL:^! d_Jj .2010 ^LszJl b-® 3 ^^ 21 

iJ92>- .^jLo 15 i3 I_i2ijLpij| b-® ^*4^1 b_«^l3 bb_tu_cp- C-*jl5 .(jyLi^l 
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£ 

^Ig^All Orlj^ 

jJis 10 i3 S^JlszIo j-o (jl C-JLc- 

LaS^lo jjl jJjIj J 1 i 3 j 3 j *^^^3 cd_LoLC' JM:> iJLc- i^5-o i 3 j 33 — 

^3^ “ ^^3 ^3^ 41 ia£>- Jl1£- 

jU^MJ [^jl^iaJl Clljl_(ii| O^^j-O CJ-uijt Ja£?Jl j_ LuS^ .LJlJ^_alt i3 

j-o CjjLb iJljLoi^l CjUaloJl CJ-ojjl .jJaiJl Sjl_.ii| i3 

JwoiaJl i 3 j 3 j t3_^ - 3 ^^ ^^3 ^b?- J_oo ^^^1 4 I_^ 5 i 3 dlc-j i3 ^jr^_> 

doJj J-033 £jj1 jJjl3 tw)^lo^U l 3 j 3 j 31 ‘=1^ ji? 03_ ^ ,^^a*_JljAll 

Coxp- C)3Jsl d_a*_aj JwaoJl ^ 3 J 33 jO^oS I d_J-0^ |3 -3_^3-J 12 |3 

C)^Lp 3 £i 3 j 3 j 31 ^Ja_ai (J| (jl C-*ai:^3 ibL^l i3 J^t .IJli^ OJijLJl oLil i3 ^ 

J1 ^,1^1 ^ 

.SJwj?- 3 J 1 (^ylj I_^33]^!^ ^j-o ^i-^jJl (J3_IpJl JaaPtXl i 3 ijJ ^ 0_^ ^ 

^LsJl jLpO^ diLlI_aU 3 ^3! .djjJalisl OJjis J3-^ tj-0 l3^ SjLptoJl 1^330 

dj^ljit C-_ai 3 U 3 lj 5 jJU3Ji ijUajjJl ijosLil iU- 1969-1968 jusLsJl 13 

j-0 ^Jo djL^l (3 3£»cl3l3 £L_L)j-0 ,hQ 7 o-| .331:^1 Jaa£>Jjl J3-O3JI 

Ji3JLP- 3 OJo-o-tl djjJalisl 0Jd2i L^ Lr*^ .^33.*^ SjJsUUsI 


Coxp- cdjL-o^l cLil j_ o oJiU- IjlJ i^jli C^ULlI j-o ^ 13 ^^! iw)3bij I_ oJl 1 £- 

LQjo^ J 3 l cL-o 3 _^b ^13^^! ^jJij J3iaj ^13_0^1 ^ 

Lj?!;_ai 1 jji> C)JlJ?!J 3 £3?5aJl J-sdjJ dJt 5 Ll£>-^b jai b ftU,l OLlijj^ OljljuO tjuJ 

d_Lpt*i cLo ^J| d_Q_oo^ cL-0 j-0 ^l3A^l Jliljl ( 145 ) ^- 2 > 3 J ^ 

df'jwJl jiLoiol g^3 .^130^1 d£j^ cLil 13-0-P ji^Loiol ^ _j 

^1 ^) L^yJa-oi jt (^ 3 ^S 2 -^ «^lj^l» J -*_^3 cj<a52J j-o ^ 13 ^^! LJjliZj 

.^5Ja£?tlJ3 SjJiT_ooo j\^ ‘i^ 3 -til 33 .L^Ii^ 3 -o J3!a jaBLlJ 3 £ljlj_pbl 

.frUil OLSj^^ ii^ljJl OljljJjl 3=^1 g-o CiJLpij I_ oJlI£'3 

■ i^JaLiJl dlBlb j^j^3 £d_a*_Qj 4^^341 j-o t 33 l 52 JI 
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gjLdJI u^l 





J 5 I 9 josLlo ^Is ^U'Vb jSiMij c4l9u0 dLuo , 3 ^ oijisi ^ :(145) 

.^^ja9ul» ij^ NLaa JlmI ^)5^V) 


iJU 


3-0 ioJaPtltl ip-^1 JuoJlszj 


.i^lj^i “ip-^-o SjJ^ cSLpsS ^^Joptij cLo-uxj J-*-ll (jlS^ 3J J-*-®3 

JjLo ^Pij _tuS L_ip-t c-U)l ^Ja_oi Capo J-Jsl jlS^ 3J 

4 -oLjJ ^l«aj cJjJi :Lo ^Lw-o d-sJoS Jlszj ^sJapJj ^ Lffj 

(wave shoaling) d_Lpt*3 ^_Lpt-3 cL-o 13 ^sJapo d.J.c-c- ^ _tjo 

03^^ 3^ .‘dlptAP ^L-tl d_3 05S0 jlSLo ^j 5> (shoal) J^__t*JI .SjLpuJI 3-® 

dUi 3 L^ d_Lpt*3 cL-o i33 9 ^iJaptlj 3I ^13-0^ 3^-^ iw)j3Jb (^lal ^ _1^3 

ip-^LoJJ 3^-6' ■i)3-*P^ iokOS CJjb 3i^ SjLptJl ^J| d_-_t*jJb .cUsb Sj^-0.^1 

LSjp*- OJpo 3^ Sj3_o.s-o SjPu^ 3^^ .ic-^L>3 SjvJai>- 33—^ 0^ dJptAP ^1_co 3 

d_LcQ_4«Jl ^Ua dlpuo cLo J3^ Alt' .^jlS d_o_t«-cj d_L3_4«Jl ^5_3 Ijrv^ 

cL^p-^Ja-o) jljLpbl 3-Jj>*^^3 £^13-0^1 3uiaptiLo iLpt«aJI oL-Ll 3^^^ ijLszj 

. J_JJ1 3 L^-oJapo 013-0^ 3CL*£iLo 3I 

djLoojJI cLil 3-® ^3^ lilbjJi “ Lq-ooX- i^lal_*iJl 3^ 3^ 

t^sJoptlj 3I 03 ^^ 3 _* j^bJjl cb?ij^l 3 J_fi^3 ^13-0^1 (j-u_ SoLL) J1 

.cLtl C-cpij ijwS^bz-tl 3 J3dj Cxxp- £iLj-t3^1 3 OjpJl dp-b_*«JI ^L_a) 

bibb 0350 3I 3^^ ^ _fb-o^ ib-o ^J| XLff ib?- 3^ (jAfcSbszJj i33_II ^ _coalll 

.d_bt_cP ^Lbo djlS^ 33-^ 33 dj| 3^ 3^ •'• ^ 

,Ia£^3 ilal_2^3:? ‘^3^ ^3Ja-oj ^33J1 _*5Lll cdUi 3-® J-*''_SoJl 


118 















£ 

^Ig^All Orlj^ 

<iss5lj»_) 1 j^ dJL)l^l _o J^l .J.52JlJI j-o J-J-qJL) cJojJ 3_ 

i3 <JlS ^^-^jo-LszJ LjMJaJl J_£«^^joiilIl 

(^LLii y^\ jLbj^ 5*^ .^^^52-tb tdfblSLll 

jju5 ^ j^lio J3 jl j3-*-b2J ^1^43^ j-o iwJj^b JoLaJjl jjus SjJj 

.d_Lo 

.(146) _(iJl (3 6L?ijl i^JS' bji^-o-P JlL^ ^&-o3 3 

-ia.*i?Jsl 3 4Sy?Jl cL^l 0550 Jl <L _tijJb 

.£>jL«j 3 ^»3^-«x9 <i\sK^ Jl /c>3t«alll J-«33 1S| 3^ 



iJp ^^5«.p :(146 J^^l) 


Olsll^l 3I) (jl-PtlJ c^-«aJI jl <JlS C-*_*it 9 b g_ wjLiII J-i£ifiJI 3 

(__y:b3 j\—sC3 LoJ-Lc- .Oblj^3 C)bb^_jj jlio U-o <^ 154^1 d oh^Jal 

j-o LjljrCsl ^ _o .Lajl cb-ljl ^l^-ol .lJj _Ptll) Lo^jo^ 

ioLp .^J^1 bbjLioo £d_L?t*i cb-o j-o 

£?cIJ LoJlIX' jjJabiJJ i)jl^,0 L^-O-oS 03 ^ C.*xPtJ 
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gjLdJI u^l 


j5jj .L^JSLii j-o ilLpij Luj jl^ y^\ «lj^» jl 

^3^ .C-*j?tJJ L^1 Jlp-| 3 ^Lk) j-PtJl i3 

CjU^uJI Ca^?- ^ _ill OL_^sJasz-o dJLLk j^p^-Li^l 

d_._3Ji>3 (ijlj-J-Il 3J2> Ijrii^l i 3 _*^1 OU^IlIl Jlp-I 4-«b_^5Usl 

3)-Q-**Jl 3)-® *^1 ■i>3-*-lp^^l SLiUI ^J1 Jj^j^ J) j-0 JJUt 

4 .Q- 0 L 5 J j—® ^k*3l5 ^1 t«-o ijlj-JJl Lo d_LcQ ai Ja52J ^ .icJaptlJsl 

^UJI Juo d_tujLJI j-Q-^l cSjJai^ ioJapws Li^l^-ol j-o ^ 5 ^ 

.cUil Capcj 3 j^ ^j^zlJsl J-Pt-illl 

.J-ol^L L^ Ja.cpij C-_cpij jj^l ULp-I Sj _<il) j%mSj3 jl 

i 3 -j^ JjLiLo ^3^ ^^it-«alll dly?cl) ^JlS (147) 

(JU <illl Iw*jLpJ 1 ^^^Lp CxxPij j^mSj3 

.^5-^ wj^L) 4Sjj?Jl cLpijl ^J| Oj^l^ _(iJl i3 C-*.52iI) .S^ 3^1 j * 

ilLp-13 .JU /i«n ^pij xi€ i) jSKj^l j^ ^ 3 -^ ^ 3 !^ 1 ^ ^>* 3 ^ 

t^JS' ij^LszJjl cLpij^l i 3 ^ 13 - 0^1 ^sJoptlj £ j-'_o j-0 ^3^ ^5>3t-«a3 ^3 _p -3 

.dl£. jUsL^I J3 U-0 Jj?t«aJI 


^34>) jLa5o) :(147) JSL-^SJ) 
.(jrw ij j-S^ ^j—i^r ^3-^ 
03_Jj^I ij ^13—diU j—^ 
ob ^jd3?'^l ^ 3 "^ uAll.*? jl 

««jj^l3 3j-w-JI j^ ^ U.^v‘; 


Cl—4^ £dj^ 3 :^l j—>0 
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^Ig^All Orlj^ 


L^L)l^5ul5 

^j-o SJwj?- 3 3I ^3^3 jiLlIl ^j-o j-PtJl i3 

C)L^3-o3 C)U 3t«a) jl _cLpttl i^3jJaJl3 OJol_tuJl ^LjjJJ 

(jU3u<aj LoJlI^- .dJi)us>ia OL_j>3-o Jl^Jsb d.Q.ll.^ C>Li>L^l ^jlj cSj _C- 

c ft 

.(interference) J_^1 jjJ 1 (^Jo '^lJuxs- ^ jI—^JlIj U^jLs ih.^^\ ^ JlS\ 3I 

LaJLlf- £^3_£^£13 jl j3i j-o joszJ j_c jt ^13^^! jg^loT_tuj 

(148) JS_<iJl i3 -t>i52j L^*A-gj dii^ljjJsl ^13-0^1 oLp-bjjl jLs jli:^3xj 

(IjLuj £148 _<iJI) cLL) jcJLpJI tj .J3 -IjjJ 1 j-o ij'X'33 jot 

ip-3.0 IJJ3A £ jlj.52ilJl i^Laj J^b3 ip-3-0 d.*3 ^J| ip-3,0 4,o3 i^Loj C*xP- 

. jC£p-3i3l j-o 13I j-0 j^t ^Lfljjb <LSj/i 








LoJJf Jp-IjcJI d-oi ij) d.0^ ciLiiu LoJmP «Ljj Jp-IjJ :(148) _tLtI 

.js3 tJl ««iLia3 


ip-3-0 jszB (Jl ip-3,0 d.xi 3 l^Loj (Lo-c - 148 JS_(iJl) iw)jjUsl Jp-IlXiJI iILp- J 

U-*-*-). jup-3fil j--o ^Lfijjl j-0 ip-3-oJJ J_st US LftLajjl d_oJL?- (3j_j>t 

djLiipJl J Ja-o^Jsl ^13_ot jLs -XP-I3 J bljJa-ol ( 148 ) _(iJl j_Jaj 

ift'3BjJsl OU-coiilU jS-^" £^^pt.Jl J IJlozj .ioilios OLijL^b JJil.lJ3 Jlsz-JI ibbj 
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gjLdJI liiJI 


* * * ft 

SjL?tJl Lo d_Lc52X ^^313 Olj-0-41 J)Sl3 (jl jjU-lfl-oLsZJ 

j -0 dit 3 JwJ ULp-I 

j-uSLsz^ L^Ls y^\ ijU-^l i3 I^Lp- j-® '^L*u-L*o L^^Laj LoJlI^ 

d_J.*^ ^J!;^ j_>uS^5LL) (^y 2>3 dS^ d_wiJ .LAjI <m jSS laS ^iJapclj jt ^j -0 ^Jo 

ij^ljJl jLS cdlLSZ^ d_J^lj JlI^ d52_tilt C-*J 3 J -Slj-o j -0 |J*»15^_Sijl 

Ji>-ljo ^ 3 -L?!J .jjuuJl Jl jLw_Jl j -0 JaiiS cL^ djjL-uua 65 S 0 SjOj-tl 

.bjJo-iiA \js>o dj^ljj ^Lp- j-® CJjj-ll ^l^-o^l ioiliUl 


LbjoL) lIMp^ 3)-® lS ^Lu-o ^3-® ^^^3^3 d_ «xjLJ 1 3)-b2J jl 

^jiaL-o LI3P" j^-u_^-^3 (jl OUsPoiilll ^j _ 

wave) ULp-l dp-^LoJJ JaL^l ^Ijlp^ _0*1 (^^Jo .Lo-o^ J3l 

(j^l o^^l bl^l l5^j.Pt::__oo (jl 0—SU’ .(piloting 

Jl dj^^ill J ^ajisJLftl_oo (j-o JaLffl 3-*-'-o^ dii-)^13 _®^1 Mjl_^1 

JLJJ ^53 ^Lo^ (j-o juJiPL^l (jry?-^Ll.l (3^ dp-^L^I C-Jij3 .d_ooUl 

^^3 1 -^J (6)‘( 5 ) *( 4 ) Jl_^jLo j 3^3 Lj^SoJ 3 L^ 3 J J-'-^jl 3 (bbl_ ^ C)jJL.ft jj_i^) 

C-ooJlpu_ 0*1 Coop- Jl_wjLo jj£> J ^l^jlb d_p -^1 d-oJojl jrv—S^l 

d_ooUl j3i5Jl doioS j\p-^l ^ioLssiI (Stick Charts) LasJl Jajl^^io Coo£-Ji 

.^l^jll JaL^l ^IjCtlotb 

OUp’toiilll ^ 711 .^^psoolll JaL^b d_Loo^ ^^^ 52-0 j-o ^l^_ojib dp-^l 1 j_J 

jjs> (Jj-o jj^l (j-hszj -^3*^ ^j^3-tl ^bjJl JaL^l (j-o L^_o*_a 3 SjJaoooil 

^_Q val^^Jj (jibe" .dlo 52 -o J^_«aB JMp- JjCJl (j-o djjL^ CjU-ptCij Cjj\ _Li- 

* * ft 

di-oLft ^b JL-tl (Joo_oi (Jx .di-Liptxi OLfiiL^l (j-o oU-ptCij ^ Ti'i jl 3 j _csz-Jl 

.[^'^l-^ll JaopJsl JU-^ J '^3^ 

jIJuo (J.P ( 3 ^^ I_^Ciszj jl Jwj tbJli d-JoiiS OU_Ptoalll JaLil j3So U_^ 

(j-o Ui’tCL) d-JjbJl (jocoMlIl dobl^* (J3-L:^l JaopJsl jiao .dJ—oJl 
.IJlop ^33^^52-0 3J2>3 (jbl_(i> JaopJjl JJ^po (JjJl 
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£ 

^Ig^All Orlj^ 


bangaki)_ > lltb j-o 1>)I 

^jJi 3 £^5Jai?tlj ^3 j 2 aAptLo 3 ^ _ct-o dj|» 1 jji) jojLai^ Ijr^_ >1 

Ljj^) b^lulj ^blj^l j-o (ijpCia LJjls i3 3J .iijL^l ^bjJl JjiI. 4 «-o 
d.^ j-o ljjLAJI <^L7 ^ ^b jSiJij {'^j^ JU-(ii — JU-ii 

jLpJI ^53 j^l llfl. ol-^l 

l^Loj jl C)U3t-«aiII cd _fcwjLJI Iw)Lp JL?- 13 

* • * * 

(jt 3-0 3 _oi^ ‘^^'-^3-J (Ji 

C jjJi jLs 3 -;-*aU d_bl 3 d_J.«a 3 OliMl^-l CjU _Pt-«alll3 ^1 _>j-Il3 

J^£?- l3Lo3^1 3-0 i3 d^_MxLo 3j3-o jS_(ij 3^ ‘1*^_6‘ ^MiJl CjI j^3-tsl 

d5^ 3 jrybj jsz _3j tip -^^1 3 ^IApA _ail 

.dojj-o C)ljLii| plAptloiil 3-0 ^Aj ljjLAJI 

£d_b?t *3 bbLo ^130^1 j 3 ^Aj LoAIc ^3! .i3j-b OU-pt-iilll 3 d_£ajLJl 
Iw*jL^ 1 «^^pt3aj Ji3» 3-0 J^3J J^-*iJj3 £^5-pt3alIl cj^i^biJl ^Jx• ^5Ja£?Aj3 
SAjj-1>1 ^13-0^1 Jjp-IAoJ 3-0 ^13-0^1 (JjjISozjI Lib .Sjjjj^l 3^ 

cdjijjzj^ LJLp 0350 3 Ajj- 1>1 ^ 13 - 0^1 3 ^ .Ijo-o-o LJa-ff ^Ipij U -0 cio^Lill ^ 13 ^^! 

^13-0^1 jl _a*5bl lilb _ ^1 ^sJaiPtllb L^IbILj ^sJa^z-o OAiiS L^jj Coxp- 

OU 3 t«alII J3-1aIj C* *'>■ bzJaliilo ^ - \l>^tl j.^Jaj cLo ^3^3^ J 3 — ^ 

.joszj 83 ^ 3^1 i 33^ 0-0 (^j-'oi^Aisl 

5AjA^ djLoo^ cL-fi' Sjj^^ ^ 33 aa£lJI iIb?Jl 3 ^5^it-«a3 JJa (149) j(^ 1 Ai 

^ 13^91 A-o 3 o _cpij £^!a_oJI AlP L^ d_L?t *3 dUS 3j_>3^1 - 3 ^^^^_pb91 

3-‘-ojzJI jaLii>b91 i3-‘-52j .Sjjjj^l 3-0 ^3_ JlSUjl ^»33iaJI ^^Js- 3ui3^yalll dolaosltil 

3-0 > 3 ^b djl ^^1 ^ 3 S 2 -> -Sjjjj^l 3-0 ^3-!^ lSI ^3^ 3uo3t«alIl 3 I_a*5bl 

3 ^-€‘ £^3352-0 Sjjjj^l C-bl 5 3] _a*_tl joAi^ LoAlP jjs> g_3I 

.^93-0 Jac^ joio-aillJ JJa ^lActlaol 
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gjLdJI yiJI 


:(149) 

^ j—SLf 

jl ^^L^J) 

J-J9 «3— Lm 
l^jis 



dJjptu*) j\Aj tl 773 ^bJl ^3 ^3 ^5^ j*»-o_tj?- jliajJlJl (jlS^ LoJlLC- 

^JS- 3! >^5:^3 Ijlj-o ^Aitluil .1^Lis 1:^13 Ja^jpttl OUjtj<aj 5 j_ m (Jj Olj-o 6 JlP 

3J3-03J (,^3£>ij (jlS^ ^! d.*wjLJl ^j-o ljj^L) (jlS^ lij Lo ^tiiLwxJ 01^31^3 

^j_Qu*Jl ^j-o juSJl ^Lki£>- Uli- (j£-Ju (^>^1^1 Ja*£>ttl ;3 

^Ij 3 jjpuJl j! j-o-o 33 ^ 5^1 J3LC0 jlS^ U-Lo .dll_Ijb 

dj! ^&1L;_oil (LJ31 j:^ 1 j-0 JjLiis ^w?L«aj JujI LoJl 1£- djl^Jl ;3 ^ 

dohla dj!3 tjLoL) 33^0 

Jay LoJl 1£- .1_£bii3:^3 Jx- jj_yo ^13-0^! C)1_uilSLsuI _aj j! j_^ 

1^^! Jay .^13-0^1 yo Lc-UsJuI Ua.^ ,3iia daU tLo 6yyJ Li3-d33o yo ^^jikdilll 

^130^1 oU-LajjI josbij .( 150 ) J$_dJl ^3 U 5 tyujjJl ^&j:?u<aill (Jj ^13-0^1 CjU-LojjI 

.Luj^ 0^^ doEj yo L^LijJl ySoxtl yo ySJ g-o ^u 5 ag-i.il 


^i>S-€ :(150) J5L-^) 
yO 4 _^13—0^1 
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^Ig^All Orlj^ 


(149) _(iJI i3 ^ J -^3 ^5-ct-«alIl _ € i3^ 3 _^ 

^ ^S^jO-cII d,PCA-t_lJI | 33 ^-^ c(l30) '■■ H ^ ^^.PU^IaJI 

j -03 tU^t-o bljlo*.ol I_oJli^ ioS g -0 Jj>1Jo j -0 Ij_ <i> I_JIL) .(151) 

jai^jLUsI ^s3t-iilU j^—Sb Caxp- .\yJL*o blj!o*.ol I_SJli^ jS23 iaS J_^Ijo 

.Lu _twj (Smooth) U-^b ^bJl j^So t^^LiLIl l^oii^-gLo 13 

j^So J3 US “^b ^^liiil iwQ_(151) JS_<iJI i 3 

jS_(ij (^yl> d.*-pLlIl djjJaltl .ijjL^l ^bjJl U-^-^ j-U-*_ lU ^3 djjJaLo i 3 Jb?Jl 

I I J^ilj I L^^'AiTcJ I3 ^ ^ j'<mJ I b I '*■ ^ I ^ I ■ c3 ^ ^ l^cj b 

j -0 t^^LiLlI (J| <L _tullb Ljj^ 45 4_ 

^Lu-o j-b<^ Sjojijl 4^3 Js 1 jl -Lo Jlp- ^J^ bjUvOx^ jSjj ^JX' 

.4jL^ 1 (j Ju0J5O J^-ljjjl (jls 



0! 2*^ 




JS^ 


.i3j^l fj-o .4j^b J^-IjJ ^^ 3 .^ :(151) J^AJ) 


^^1 LJ3i^I (J| JSbiJI it-oj .^1 djiLioo ^ ( 151 ) J 5 biJJ ( 3 '^'^ j£a£?taij 

3-0 U;.^ ^IjJb^l ^&-a3 ^1x9 JS_ttJ b^i^U" LJ^j-kOcbl j-*-^ _ ^^3 

^ 1 ^! ia^- j-*-t-^ 3 ^ IJl^I C-cap- 3 ® .4 _uuLJI ^pJ j'l_(iu ^jlpclijl JopJI 




■tJl 3 ^ isbwjo ^^Js- 4 .awjLJ) ^^Js- 4 ^jJa 5 4 ^)Jlpc 1 w) 4 jS^ 4 .a.qJ) 
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gjLdJI u^l 


^3-o JLuijLo ^jX' 4ijJLC>- j-*-^ 



(jliicoJl 6jLtcLtu^ (jlS .^5^3^ djzxL?-13 clj^iSjJl ilLoj 

OLu/lji ij '<LmjJJ iokOS dllias . Jl (ijUjl ij LJ^Ll^ 3J Jyx^jl jlS^^ <M 

^l^ill pL?cIsl ill_tu-o (^^3 Ja.ccJsl jjs^ ij 4_jJuiilll CjI_ 

C-Jl5 L_i_«alLo ij ij3^52-o Jl_(ijUl jj^ jt Lfi" .i*Jj^l 4_0333^! 

^3^ ^Ul ^ 0 1/^ 1 tl ^ ^1-41 3^3^ 4_ii3^ ^3^^ L"11 . i-)^ 1 ..I ijl 

4jjS.^*t^ LbLij I3I_*iiit3 (1914 pLsJl L^-t-Lp j3AjL)LJl (J3;;_ >m\ g_uiLJl 03^! 

lj 3J?J1 ij 5jLC>cltl CjL)J 3J1 J_3 3-0 L^-cLp SjJaj_uJl Jlszj j<bl3i'J 41 in'pui 

0^311 4J33JJI 4i?tLAi^ ^-‘*^3 C*i?u-ot iJlill iJsLsJl 

(.C^ _ mJ J 3 iiJwIiJl 4i?-Mlsl Cj^L^ j_o 3\lSJl jl j-o ^3-!! ^ -^4_c>tUsl 

cLc>-j 6iLp| j3J3Lco ij 4_jJuJ^lIl l3-o-Ls2J jJ jJl j\£>M]sl j^a_szj jl 


jL^l C'L!?-| C^LpIj i3*iU-otj Jj3^ C-*Jj 335 ^iJLfisl .iiLiJl JLc>-Jl i^jJ 

4 j 2 -oL^ ij L:^3J3J33 uJ 1 cUlC' g-o j 3 L 52 lIl j^ O503 4 _lc >-^1 


.L^-o -^3 ^l3Ajb 4£?-^1 dJLijlzi ^^33 3j2i ijw-JijJl J-)3^ J_oX- jlS 

jjs> pkk*^ i3 4jlJilJo3l3 ^Jil_ B ^>s>uh3 ju Ji^ljjJl ^SUjJ 4_Lc52-o cU _oil (^kVi 

^ J 

(^^Jo (151) Ja_laiJsl i3 133^1 (Jl [Sj^ ^ Ji^ljjJl 4jlilLcj .Jl_^311,1 

3 ft 

j-jJ?- JsLiilJJ _twJ i3j0.5J ^Ik-kOA j-O ^ _aijl 1 jj2i _all .«j^jjo53l j| 33^» 

j3-ljjJI 4a_(iu 4j| JliL) £«V» JS_(ii cLpijl 4J3 £3^’=_j-® i^l-i^l 


^-> 31^13 (^ 3 ^iJl JU_‘iJl Jl 4QklU C-ccPi .ja<_So 2 lil 3 ^^LiLll cl_ lJI 

L7^^3 *-*-^3J j| S3L5Jb (151) J^_(iJl J US^ 4a-ojJb ^l3Ab 

dLo-oJJ ^vk!l3 S3Ll«aJI ^i-oil 


_oil ^J£• ixcpJsl cU-Lft J-o J-wi J-o-P £4ai?-^l J-)3^ Cjlkk*^ 3Lli^J 

(^^Jo 4 ajb?- 3 A j-O iJ^iJl Jl ^ 13 -oMJ 4_aiL«J?JI ^35JI j-0 iP3-0J^ 

jLs Jl ^tolpJl j-0 JojJjl j_oo Jj3^ jl j-0 ^i^3-^l (J-^ -3^3^ 

.(151) JS_(iJl J <<(^j-«^53l j| 33^» 4QkIJ 1 jLfis jl5 .(ll)dU5 JjszJiJ ^ P 35 JI 

^l-b> 3-^ 3^^ cLi^b Jj3^ jl5^ U-l-*-) -J_>3^ 4i?-^ 3L13-I (5j_ ^1 

IJlCSZJ 333 I j-O (^j^iJl L -)3 _ Jl b 3 £?iJ !ib -0 4_auo3- 43 I_oj) C)b?ijJl 
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£ 

^Ig^All Orlj^ 

jJaJl jozj (jl <lLo j-Lcfr kwJJs J-*5 ^ -<1 LoJlI^- .4_*«jLJ1 

^^33 ‘^^^-*-*-^33 oi ^-^3^ <-h-ioSS I Ja-^ ^j-o cljj Lo t^Js^ cLlj ^jl 

^£?ij JU-JlIl cL^L) ^iJaJl 

djPtlLo jj^l j^mSjo LoJlIX- d_4wjLJl ^J| j\31j jj^\ hJ ^&llj 

.Sjjjj^l j_o L^jJaJl (crossing swells) d_sJaUii^s CjL* _pt«aj 

OLscoiiill jot C-ccp- Sj_ j-w5jj iIL> i3 (152) _(iJl 

dszJaliiltl OLscojlll d_oJalt jSLc .((^^iiiJI) 3I (Jj_^1 oSjJoJl d_szial^lisl 

j-o jiiJuJl .bjloA^o ljj?ij ^jiio jt^ cLiot (ioOjjSi L>l3-oi jt OJjis 

Lo oSjJaJl j-o jLs cULcp-t L_io2-oJI Joj-Ll 

jLo3^1 i 3 ^ LJLp 3 £ jujj^l Jl d_L^*jJb C>j-*-*-C 

3^3 £«0^ j| Cj-*J» djJaUltl C)Lo3u<alII j-o Ja-oJJl ljji> J-*5^ 5^^ .ioL«aiJI 
JaL^^l d_wiJ d-sJaliilJsl j^qqII eJ^I_alt j| JliL) .j^oJaJl JaUill^ ^ _all 

j-o oSjJaJI AlC- OLscojlU d-szial^lisl 



J5^ (cib^tiVI 3I) jLfcu^VI :(152 J^^l) 
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gjLdJI liiJI 


SjLoiJ^l j-o ^Jj .iojii d_cj>lj dj j.L<jgj «Cj^ (j| C--*J» Sjji>L!aJ J-)5^ jv 

jUj^U U-^l j-'_o^tAoiIl 

j^L-ljl cLpti^l (jLs I_o 


«iw-.JjjJl» ^_(ji Jl_(lujLo jy^ ip-^Ujl i3 ^ 

.iwxJjj 3 I ULp-I IwaiSo 3 £«; 5 j^AII Ji^-ojzJI» ^lloA^aU IajSs (^j-*-52j .(dilcp) 

jl_tu-o iw^JjjJl .(Li^y^Xa «j» M j5l_£*JI JaiJj 


C-cijj^ Uji> (jlj\^ JLoijLo jy^ i3 j-*-*-^ J-o-^ -jjujjjj^ jo jj-ff ip-^ 

U-^l i*_twjJb .«iw-.JjjJl» jUa-ojJl) 

. jl_tuSLszl^i jojjoiilJ cLL) Jj?-IJo dit 3 JlO I_o lJMp- d_{iJra.u:i 

Capoj ^ £^3! 6l_iJLpiJ djLs £^5J_^t Jl j-o jl_I_oJLif' 

jxyxi ^wxJjjJl I Job . ju^ji^l ju J_*£aj iw-_JjjJl 

j-o ip-^Xl j-t «3jJi£-» 3I «booj» ^3_) d.*_l^l j^sC .^j-lfa-o^ ^13_ob 

Cjb>-3J1 j-o ya k_AJ3^ j-^ d Q.Qorll J kw^-JjjJl . jvjOJ?uiilI ftllJl J_J>ljjjl 

3I 


ij'^3^3 'S^S^ Iju-oJJ 3A__tu_aj j^l jl lIsL?*-! ( 153 ) J 5 w_<*JI J 

Sjjji^b (1) JaJjJ U_ (J>Jlp- 1 £j,^_(iJl J (jU-coiij) jLJji dfljji) .jlL^ 

IJji) 3-^ L^JjSi .( 3 ) S^ji^b ( 1 ) (Jl_ill3 t( 2 ) 

jub Capo iijJjbj d_ 5^=0 Cfjpoj djLs £IwaJjjJ1 i^JS' (^jiL) LJjl_ 5 J 1 ^liLo .jl_tJsl 

ft .ft ft 

juopoiilJl Jlp-1 j-0 S35J jpz_(io l 33_tu 5 £^^1 3I Jl l 3 jpoI djl 3J .^13-0^! 

jj .iw)jLiJJ ijjJiLj ijjljlibl dSjP^ M ^J£' ICjJi _ **>3 j-® lS5^I 

jjAil_£up^^l JjJ^ j-^ ^.£PO£aJl jl_tu-tl LJjliJl ^J£' JjLopJl J 3Jl> bjJi ip-^l 

ft 

.iw>jliiJI JMc>- j-o IwaJjJJI 30LI) 

IjOAcflj j-L*-P U-^l 5 jjJ lUI julo^l JL^jLo jlS^ j-0 jl^^I jbjl (^Ja^l 

£jA_tuSbzLo jujpoiOJ ^Lij dil t^Js- d.Lo3 j-o ^Jo .^w-_JjjJl I_Loilios 

Sjjj-o Jojjl j_ft <J^33 ^!^LjSo| 3I_t«j| jljCjjl 
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£ 

^Ig^All Orlj^ 


2 


3 



.JL^jLo jjs^ ij 4 ^NLo ij :(153 JXAJI) 


jSJo ^ 1 ^_o^L ip-^iLo-U 4 _SjjJp (jl_JjLo ^ ^-T**_^ 

jjuo-o (jlS^ .(jLo^^__af jjs> j-o Iw>3-Lj^1 i3 J3j^ ^ jj^ i3 

Jlszj 135J cLslS LjblS^ ^Lp-^Lo L^Lo^lsz^ 

j-o-Ll LslS^ j^mJi> ilLpJl 0Jd2i i3 ■^J3_ L*j3_o3 ^Lo^L) (jjjjj^ jo jl_tu-o (J| ^1^^ 

lj\i 5 (IxAj 1j^ 3 t 5 j^^*<abU Sjjjj^l j-0 jJa.c**Jsl iljojl djl 

tJL^jUsl ^J^ <L twjJL U 5 .^wxJjJlU ^iSo^ 3 jj^luSoj j\ tu_aj 

£jl_tu-tl j-t 3J ijSJ .jl_i*Jsl ^l^Lo SjiiLixi i3j3j-^^ ^ 

k«_ 9 ^-«x 9 cCijLwxa 3^ cLslS j\__tw_aj << _>- 44 apo *13333-^^ J^.RII__fcuS 

3^3 J-b-oi^l^ Jl j^Usl j-0 ^Jo cijjJpLj jS' i)3Liuj 

cjLw-0 ^^Js■ 

U-^iLaJ3 juojoiL) (^-^b djl Jj^i>3 j^^J Jj***-^ T^w^JjjJI Lo 

jl_tuSLszl^i juojoiL) U^Q.03 _p-^ .(^^LszJl (Jj_^1 \x*s> ^ 
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gjLdJI u^l 


djl i3 jSlL) . jujj_^ ju J-oyi jl_4*Jsl jljjl^ 

^ CxxPiJ c6j\jzj jJjl 1 Jk^ 3! iJ^flS^_5^1 jt^ cSJlP-I^ j-0 ijl _ ) 

dJLtlLo i3 j^l 3I IJl^ .d _t«_aj «^^pt*alll» dUi Jlszj 

jLaJs ijyjl 3-0 (j'-t«SL r 1;3 J-cPcI_tw-Ll ^j -0 03 ^ L^J cLo 


^^3'*^' — lJ to'-Mi 3MxJg 1 jJI ^«_ 91 —MctiS I 63I '•• ^3 3'*''*^ ^3 ^ J»*>P 

3315^1 l^lloT..tl 0L0I3P diiail^ 33^ 335?"^ (atolls) (jjjjj^ jo ^3JJ1 

d.^ j-o ^3_ jjI ^3l l3Jki^ ^ ^ _P 

33-iiaj 1^3 j-o ^>s>u^sli jsz _ ^ djl (^jPil liUi g-o J-)3^ .iw)j^l 

l_ 3 -o 3 i 3 . jujjoiOj gisLllJ djt.Ji5 ^3-oJJ l3L*uo LbL^I j6^3 Jj3^ 
£ juo_tu3 ^J| ^ _mOIjI Jki>l3 ^3^3 3-ii> juo3oiilJ d_a-o3 jlS £C)3iJl i3 C^*.lL! 

(jL) lS3^ IJli^ Ja_(33_ uiLp- ^^^3-^ djt^ jul ( 154 ) _<iJI i3 

jUL>l3S3 3_j) 33^ Jl J 5 ^_«iJl ij 3I_«ij .Jl_^3 Lo 33^ Jl J -^3 «J/w-Jl j-0 

£L 3 l 3 J?ijl 33^^ j_o 33^1 j-® CjI _wjlSool ^^ 3-0311 J Co2-03 .iw)3l_ ^333 

iJLLUr -33^1 l^LLo ^Jp C)U3t-iallJ ^UaJl J jJiiJJ J_j^ 33^ j-®3 

joizj 33U . Jst ^Lk> liiil^ U-Lo £3^1 d_c^3^ ^Lk> ^i3pjl ^3_bLJsl 

33^1 L^..^Jj j!^ L>3-03 JiSJl d-oUJl jojUaiJl 

^JP' ^Skioolll I_Ojiij 33^1 ^33^ JU _ ^ dj^^lll _!aJI 

^13^^! ^Lk> ^ _(Ji i)l3P d-oliJl .33_^1 il_ uAm) j-o (J_3^1 ^woL^l 

Uji>ljLj>| jojjjj^ J5 J-«aj Lo ULp (^^13 £d_Jajijj djl ^^Js- d.Q-03 j5L^ U_^ 

S3LptJl C3PJ0 I_o Ji.^ ^13-oJl ^Lk) j-0 _ Jl C 3 j 2 > C3 j 15 1 j| U-*3 .i33_ 


.JlJ-wj ^-03-0 iw- 


Jb 


^5-joiiiIl J_^ (154) JS_3J1 J d3xjjl tJJj j -0 ^_Qv*jl OLoilSooJl 0350 

^3!! ^Jp' .OLoil^^Jl ^Jp jl Jl ^bjJb SjJ3Jj 1 d-J^pJil ^13-0^13 3lo*n^U 


^LkiLail 3J .Sj_oo-o C)LailSboJl3 ju Jj?- 1 j 3 J 1 J^_ 3 o £i 3 lJj j-o 

d.Jj? 4 )l ^13-0^13 3Ja.*-££j)I OUjijLioo Liiip l 3 -kaijt 3 £wj jl j 3 Jj?ti 5 l j^p-^iUsl 
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^Ig^AII Orlj^ 



o-o .JL^jLo j3 ^ ij OLutl^sjV :(154) J^At) 

d3uwj )Jj% JJ 5 ij .(J^^l ij o-o) 

.dbLuJIi ol}^ ^ ^sXsiA 


J 5 o 4 Sjj?J Lo_ 4 wJ AxP-3 j-oo-o dfbjJi (^jJL_c«x 9 t^bjJb SjJ^I 

Cjjl> (jt ^^iboJJ ^j-o J^A^l3 Iw-_wjLlL 1 ^wUjJjJb ^j-o djjSj 

ila. J 1 SjAill (j^ J jjJi ^-o ^ .ljjJJXI (iowof- U-Lu c^SUjJI 


OLol^ j-o 4^^ ObLj IwjLp j’-w-Qj j- 0-0 d_Q_c52-o Ciljl_<ii| L^l_(ijSl 


Oltaiag&o 

♦4 

■ i^^saszJl CjUaJai^ ^IjLCtLwjl Jl_oijL© jj^ <ip-!il4l Ob^Sbo Jlc^I 


J3 jj?- ^j -03 cJi-L^l 




jljL*^' j-0 CiLkiiaiJsl cJji) g.L*^i 
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gjLdJI u^l 


j-o SJlC- ^1^ il dfbjJi ^ joszj g-o L^A-gj Ja-JjJ C }) AxaJ I 

jj**SLs2^ 03_ S jo ioculszj olilS L^Ja_ol _o Ol_lah'^ 

CjLsz-oj^ 1 Jn-L-gj oliaJaj^,! . J3-1 JjJl JaLffl 

03^1 ^3^ 03^ SiJLPws 

J^r> ^Ui;3 j _l^Jj3 jlh^Qll ^La _M) 1 (jLtl ^ 1901 ^1_szJl i3 

jj£> (3 l^l_oi 0-0JLptl—ail i)OlJaJai>to J^_c>-» jl^lszj OLJaJai>to 


ci^^sOsJl OUaia^to ^-Q * I *o'i 3 ji^Jj^ JLi-o jl 5 .( 19 )«JLjjLo 

Ollala'piLO ^jS' Lajt j-LcP ^aJSo .jiLaJjl j-o ^JlP j-o L^Lol-Xi^u_ail^ 

dJLifii jl 3J0 .(21) £(20)oj-Xi?- JLiLo 33 cIj^iS^aJJ di£?-3jJal 3 
^^jJ 4 i?- 3 Usl CjLi^ CjJlpo Lo ljjis3 .CiLlaJaiUsl jaszJ (jLsz-o 0-03 3 

j-o ^Jo .^j-sz-lil j-o ^3-*-II i33^^^ ‘i-'_MxJjJo olS^ ^^3^ ^ . ju-Lpt 41 jl^^_MxJl 

Jl^SLiII^ d.o0Ji>^l L_ 31 l 3 iJ L^J3 .Jw-O-bJl ^J| ^sJ 52 -ljl j-o L-^-Q_j CjLo^LsZ-LI Jj^ liOi 

.j^\ Jl j-o 

.3I.003 oo!^ gjLiLo ^jyf^Jo CiUaJai^ jja LQOa ( 155 ) JS^_*iJI ^ 

obL^I^ 3S>t! (jyJis oOala'^l jja ^3^1 I jr^ tu-ill ^joJs! j^LLsJ! 

J-Q_3 ojLjL^jJ! iji ^3 c 5 ^ 3 *^Qlal JaJa 3 tJa! ij^ ' 2 ^ 3 ^^ 

^31^3 jJI j-JaUiI! j** 5 Lssj tiiUS Jl ^Lj| .533!_:?to jj^ _^13^^13 

j3i>JI jo d_jjiaoJ! basJ! .d_tu-OjJI gJJ^l j_o Jb OU-coiJ d_ssjjl 

jLs Jj3^ O-033 j_Ji 5 wL )3 jrv_t«_Qj 3 ■ i^Q‘^ cL-Jl (jyJij 5 j 3 Lcxlt! g_)j^l 

L^ 5 j 3 L^! g_)j^l 33^13 3^^^ ^3:!3^^ o'_’ J-*^ d-o-^ii_tu-t! 1*^^!! 

i 3 «l 33 ^l CjIjo-Oj jl 3JL0 .dlaQ^ll oJub JlI£^ <. 03 ^ JjU- 1 I 1 j 5 J .o-JjjJl Jl^ 

J3^^^ di]a-Lo3 O35 3 '—o dU 5 3 ^ cSJlP Jbs-o J-o-co 1 _^bJal ^3 d-Oaotl 

.«o ^33 jl ^IS '»3 <<0^3' 61 

.d_JL?EJs! t^3jiaJ!3 j|A_o^Uj! (J-C^ Juoozj d_QjLl 3 to jl^_til ^13-o^b d^^iLoJLI 

fijjJi 001 L^3 . j-iil *133 d-oiallo CJLi?E-ol 3 ^_t*t| dlLjJi jl 3 JlO dUS ^ _03 

0-‘^3 ‘ ^13-0^ I iobj^^l CjLLo-szJLI d_ 5 -i 3 jJ! dJao^iUjb ^ 5 S 3 ^ li-tl j^LLszJ! 

.d-oLJb 
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^Ig^All Orlj^ 







Jaia^l iJob .^Jyuo^ ^Ulo Jl^jUl ij Jala^ :(155) J5LtJ) 

.j3^) j-o ^Ja> 4als:x4) jLu^V) J9L^I5 
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13 


£ 

j jj^lg AjoJIg (gLoC^I jJjuu 


ft ft ft 

Jl5s_JLool 5J-5 zj Oln^ouJ 


jxJLpsI-o ^Ja_u( jLs tJjLitl ij .d.ailc>t-o 

LJj^b Ja^ .ftU-U iljLwJl djzjJaJl 1 j^ 


<ils>uO IjLcO ^5 jUJ 1 Axpjl (^iio .^.11 ^ 

Ml ft ft ft ft 

. J3I ^A 3 JuOJ b. ,,i\ 

UjIj^IS c-Ujl ^b> 

•♦ ft ♦♦ 

.d_JU—itJl b^J^l CjMj^jJI 

b^j^l (3 jb?tJl j(ajLai>' C*5>to-a» 
^iLokS jCszj Lr^ j-o 

1 ^ 3 -*^! ^ _IjLsz^ LJLft dJU_tu^I 


^llij JobnA L^l_(ij5l g-o .j_c>tJl ^Is J5!_ 

d_tJLo_uAil _ vj dbo-uJI 


CjLi^lJI A.a.I-gj LoJuLft .tiijjJaJl 6 jjJs 


^Is ^^.sliaJI ^j.u-t_Qj ^-MijbJI ^ l)^ 

■i 5 J^ ^ iSjJzJs 

(jA. 1 ^ cLlo^ ^ (sounding) , 3 - 0^1 jA-ai 

^JJa-kaisl I'j_ ^ 3 ^^_ ^ ^ t3_ 

«sund» iUAiiJl i*i^l 


jb OjL_piJI ^ iiJj\ciu_*»i» 

JJ^ d.JjS'jJI ,j^ cj_jiac^l 

«cU-<.U 3 
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gjLdJI uiJI 


J_jJl Laf- dJa_ wjI^ j\ _ m d_J.o^ _<**-)» 

OLolJkitI _01^1 Caj15 U-Lo .iLpt*aJl cLisl L^j ifi'jJLll _ o 

i 3 dJSLii^ ^3^ ^jsji Jlc-Luj jt qS^ £ jLo^l <i^jJaJI 

j -0 d_«_Q.b ^ tja^ ij jbJtJl Ja-JjJ ^^AS' (jAiLs J.^-«J 1 tj-o 

jL?tJl gi^jfuuJ ^ -l5^J >^zjuCLi £^LiJl ^J| J-«aj J-£j?Jl Jl^ 3 £LJjLiJl 

. 3 I jl^^b 3 I d_Lclji J 5 iaj d_Lo j^.o .^1 j.w_JU 3 

^jLqJI io^bJl ^j-o ^ 3 -^ y^^ i 3 -*^ J- 0 ^ (jt jSbe" cIa^I C.ju^ ^ 3 -o 

L_ic>tLo J,tt_«i^ ^J_^^JJL£J — j\loljS ^J 3 l ^^Lc>- .jL?lJ 1 d_cC>-^Ij ^ 3 ^ C-Usl Oi?iJ 
i)ij 3 jJl ij J3^1 j)CL^\ C-Jl5 ,^ 3 -ojJl M d.cLoX' jL) dtjL^jJl ij jlSoLiJl 

jt ^Stj-tt _(itj ^ ^3JJi^I ^ 35 j _(Ai^l j^-kOsJl ij 

.( 2 )(wjLaJl juaj?clll 3 iJijJjl CjIjI _j-w-jj ji_ ^ iSj^t CjLi^ OJu^LpI 

\j0^j£i3- cJ^«Ja.LJI JJ 03 JU-<*J 1 jjo (3 oLJal (3 LszjLi jl5 jyo qSJ 

.dj?tlLo JjUxo j3l£?uj I33I5 jjj^t j-^iLo^aJl ^5jJ 

j:>l fjjo ijujliajjjl fjjo ,^ 3 . 0^1 jwJ ^J*ulc»tLo ^liaj J3l3 bjj^ 1600 ^LsJl ;3 

«ioLoj» (w-.u'LLo JSLtj CxxPi (jaLojJl j-o CJajj .(jlUsl J3la_uf^l 

j3So3 JLbjl d.-g.«.u> L^j3 j3Sj C*.*j?u ioLojJl jjLszj -J^ tj 

ji-tyl g-*_^ 3I _ ^1 j-0 Jajjj J^'g-Qx l^Ii _ ufl 

ij£a£?taj3 y>uJ\ ^3-o duuS- ,^3jkallj cLtl i*aLojJl (j/iy LoJJp .ioLojJl 

djJjj\ Mo-P IjJb 3JaJ jj i\y^\ J^P' ;J| dj_*ujJb d\^c» ... j clLxsjl j^£>-^LLl 

L^jiszlU 1^3333 L^-o_013 y^\ ^j-o il3isl I3_tul ijilszJ ijiOPtQj 6jb?cJl ^3_£1J 

.dlojltl ^&_£l)JLoO ^35^LQl i^Js- 3315211 4ijjJaJl (iJui) LajI j^iLooJl ^JlpsIujI .^&.^5233-o 

ISoj-ol ;Jj d uUajjJl jbo^l d 3^^t ^Is j o d_LxP j 3 -\ d Cj ^Ij 

Lo (^^Lp i^LLool jyy' jlJa.3 J3^ ^Jjzj duBlj^- d_«a3 dJLjl) .iJU-lJl 

:L^J-o 6 j-,aIaU)l U-3 (jaSi .,^^. 0^1 d_J^ ^ljLC>sl*ub ^jL:?- 1^33 3 ^^ 

tdjiS^ dSjjil ^lji3u_iub 1 Jl:> IjJiiLo jllixJlJl jl5 

O^b-jJl (j . 4 jjL^ (j-lb d_il bjLttipl (w)L _(iJl BjbuJl JuJiJsJl 


.[^6j»jrvil] .^Ijtsl 6 JiLszj 0 jtl j__)4>LiLa J 5 ^l (Fathoin (^) 
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jjjiJIg xoJIg igLoxill jjjuu 

iiJi- j-o 4 j^ d _ilji ^3 tJu-ioJl j5Lo^ 

ji_ui3 4 I 0 J visu .4_Jj_o3 jj5 4L_ojJ _J jl 

^U-W jSKj\ (j^l» .C.*_*5^ljlj iJI Sii^5sU dJ_i_OjJ (jlJi*JlJl 

ioLojJl jjJl (®yLLiJl ijl J-«2J Lodlf-3 

oL^l (3'A^i2J t41*i _uJl .«41x5tJl ij 

4£-U _ XS-^ .jJlso Ojlcol J-u3jJl ^5" iw>L«b ixcA .d _Lo^l 

Jjjl li_t 431 jJi iwO^ t^Jol _<ii ^Js- _ 0^1 

jyuo )jj3 4 jLuij^ i^J^3 

(jUoxJlJI (jl SjLo!;J1 jOSU JjS d _Loj |3 

^Js- 41*£- ioLojJI ftLoJI j_o ^Jj .^iJljjjl _ twJ jb 

JJj ^ (353 45^35 33’-^^^ ij-® ji-1 _ (iJl 

. 3 - 0^1 jytJ ;j.5.>.a,'>’ 5 JuJ 4 -oLojJI 

J^jJl jJa3 . iJi 4ijj_ljl 3 ^^^^ ^ 4-oU3j J 5^1 iJ^j-11 43-1 

41*£- JajlJl5 d.si.u^\ iwJaj ^ ^ ^3^ 35?^^ 

Ij^l .(5 j^1 Cijjs 1^54j Jl^ IjJ tOjrpJl 4*i£- CjJo .L^5jj5 ^SLCt<iJl5 iJ-ojJl 

.41*_ nj (5j^l3 4.*-ii3 jL3-1 (^jJ b _ «*£>» :dj Jl35 J5yi ij^j-ll 3i 

U-'-4lu*_o 3j3jl JU_<lJl 3i3 41*3_uJl Cj43 dbl (^yl) 4.*_JaJl jLp-^I 

431 41*_ttJl jLc-^l .45-^LL1 (3 liljjL^ 3Hil IjJ _uJl5 

C*.*_ iuj^^ 335 l>^ 3 C*^ C.*-*55i3l3 iJjSji:- JlS 3 LlLtij Jlo 

. ( l.aaS 5 >>x) b 3 ^ jJj *.*.4WJ 5 ^-**’) bi>4 

3 .jisLojJI ^jJjJ IjLsz-o i.jLiajjJl (l*^JJjl i)y?tJl 




ul 


.^5413 3 ^J| 2 JJft 4^_ail JlL^ Jajj .^3-®-52J1 ^J^ j-®jj 4iil3iLX3 jl 5 Jb CjLo^ilx- Jy?Jl 

^5413 5 J5 jhif- C*_Lajj ^ cio XS- _ 01^115 n JJft j-oj:>yi 5 (5 4_If- 

SjLsJl 4.J-o.5Jb L-flJ^-tl ^ 5 Ji-> 4 -oLojJ 1 J^L^jluil Jlszj 3 ^-*-^^ 

«d tu-OJ?- 4 *oM52J1» _) IJJ .^5 iLoJL ^ ^ «^3-*-5zJb» 5 I «ioM5Jl 

.Lajl SJlpJUsI Cjbjl^l 3 45 zjL 1 C)Lptiii«itl OAjJi 03l5 .^5413 itu-oj- CjjJ3 LLoX- 
cLl) SjLszJl C jjji 3-® 4.0_all jj*<_lo-*i5 Jj^Lo 43-1 

3jLo» 3 I «oL*j 1 io^bs 2 Jl» _3 .4jjL3^1 |^^y-t-u*-t-M*. Jsl jflo 

.^5413 2 jly 3^^^ 
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gjLdJI u^l 


^J^ d_L^*jJb -Ja_a)^lJsl y^\ i3 L-*-**o ^ 

i^jJaUI ypo 3I JU_ y^ ^J^ I^j-oLp ^j _jjJl SjLptJI .cl_oJJLlI jl_ 

L_Lt_a)Lo 

i3 (jjoIovII LjUajjj Jl L^ 4 L:>j J '^1-0 0-0 ^^1) cubits 80 dJL^ Ij^o 
U-^.J 5 3I jj*»LLj3 J.^ j-o i^L-o Ijjis J Lcj .^^^Ljjjij .J 325 pLsJl 
Lajl jAtLiu Jl .JU <7*11 jS>o J iS3jj2-o LojJ 15 (j| <0- 

/ J\ ^ ^ ft ft ft 

} jj^\s l 3 J?^ 0^ *-^3^ 

JlIjI CjIs^I^ J--0J1JI j-'_) ^5^3 _^3^^ J3-«a5Jl J ljIiJJI _cozj 

jjAitjJl ^J£'1 ^33^ 03^ LoJlI^ g^jJjl jJjl (^13-tl J<a52J J _ ^^^3 

^ILSll C^IfVvO'i .j_O-QJI j^3j-) g-O g_J_ ^ cLLoO J3 cS^^I_oO 

J JuLl gLalijl JaJjJ jj^l3 JlcJJ J3lj^ OJ_szj L03 J■^i^ _ >js>uJ\ 

.cU-tiJl J j-*^l 2^3^ 433^^52-0 jl^jt C)L*iaA3 (^lj-0 

(jj3Jl j-0 ^>^333 C)1_)lSb?- _£i>3 ((prose edda) I3_)| jisz _i! 

J J33 dj^l J3J lijL^3! i3!iL<s.52Jl ^_‘**-^ ^3^ bgi:^.Qja (jdi-C- C-Jllll 

(ia.*j?djl Jl 4 j 1 tjjB J3J bjl_^3! J«aj tjy ^Js- J3ii ^303 .j-o3dl lj jdJ 4^1_u*-o 

LJjd<J3 J3J LJjd<_> .5ji>-)3 4£'^ J jj—oJ) ;33l5^ja LJjd<j j! 4 (Ic- jb J3J ^3-503 

03^ J3J bjl^3! -Jj-qJI j dUsI (33it«-o Jid 3 - gliaii_uil lilSJb 4 _iSJ Ljjd<-)3 

OJjis JcLp .IJu:^ JdoJl ^1 ^.jsk _uO ^ 4_lSJ 63^ (3>3^l ^j-o J3b?ij _II 

gjdi->3 03^ bis^ii 4lxc>Jl J3J bjL^3l f3^^ ^ "33^ ^&-L*CLuU 4l£?-jijl 

:j-A^l 4.5^1^ SjJuif LJ jls 4_JL:> 4 _i^iqJ) 3JuJ U -»3 •jj^^3 O-cui 3;^ 1 Jjb j! 


.ia.*:?cXl 2-® 4jjLQJsb j\JL>a j5^^3 y^\ (3^I*(oo J 

ioSL^l J 4_1)Ja-d ^ 3)30 j£?!;__af| 353^^3 J-^ J5^^3 ««Q‘i C*jl5 

b)l 3 <-L<JLp lI 3 ^^^ ^ ft Q 11 ^ A.^1 Lo 4 _Lo i.dLtj& b)l ^ I ‘ ‘ ’ 3.0 b& 3 ^ 4 ■ 7 ^'‘‘i a 

jU -i^u-cuiJI ^ 133 ^^ 2^ L^tujb J3^ O^J^I jb33d 4jt^ 4 j 1 jd.! 

^333^ J i^^LLo dlLLfii j_^ ‘(^3-^1 i3 3^)3 g^j-o 3^ C)33i?- _oi IjJb 

.JLP-I 3 JI ^ 3 -dl J (jlA .0 1 . 3*3 OJ^po 
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jj^lg AoJIg igLocill jJjju 


Jl^I 

.1687 pLsJl i3 Cj-o «C)L«bbjJl [5iL-o» d_Lo.p _ai| 

cI ^.1 ft /ii ^U^sj MiJI 

j-o-fiJIj 3.11 1^ ‘Isz.i-Js ^j-o jxaSJI dJL_ij^ (jLS 

L^ y^Jjj (^^1 ioSL^b d.Q.LgJLo ii^U_ ^*31 1^5^! jl 6^3^ J3-*^ 

SJlp-I^ dfbjJi (j| _11 IJw-IjI 3JJ>3 ciobzJI 03^13 33_b .jbj^l 

.dJ 5 ioiL^b iw>SL?6lII il33-uoo 

£ j^ 3-*3 1333 -4 _oiL^l 3^3 jJsl J-« 3 l 0^3-b J_b?- ^ 3 

LoJlI^ .d.* 3 oiiJl ^1 _ 3 bijjJL«io 3® cLaAJl 3 i*jiL^l S3_9 -i 33 iai^ 

(^^Jkj .iuSL^l 633 ^J^ ^Lb| Juo 339 3 ^^ -i 33 iaiJI oJji) 

339 (156) _*iJl j^b-J _t«-ll 4 jjJajJl» _) bJLp iijJalll OJLib 

h —cj-tl ^jbj LoAIC- ^S3-oJJ 1 1 jab j^bj -j-oJlJI 3^ 

.Sj-%ijiisl -b3bi^ 3^ d-cj^bJl 3® ioSL^l S39 

joJiJI J-oj jL«-o 3>j^l 3® ^ ^3^ ^jbp CJjb 

.3jj^ 1 j-'^^l 4 ji 3 jo.p 3^j-o cL^b g 3 Jo Juo 339 iiJljjb3 



.jbjV) j^ ^J3 ^) ,j£ dj^lj jbj^l ^]sLuf 3^ ^ <35^ :(156) 


Ijuozj j3»-l3 j-^a-oJl 3£?ij jwu L^-Laijl (156) J5w_<*Jl 3 ^b?t33-Ll A-L1 33^ 13-bio 
33^13 ibb^ CjIaa jASo L^L 9 1 Jl^ jbj^l jb3'^ 2^ .(157 J5^_Jill) d_Lc 

SJlc>- 13 ^A9 ^3^_CO 3Jb ^Lai3^ -b_(*1314! ^Lajj^l .d_iii?c.o 3bLLo 3 
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gjLdJI uiJI 


^§3-0(3 cjJjl ^533 JuO il«a£?i-o d ««)LJI t-"' ^-<1 .J-oo 5 ^^^ ^^Js- 4^33-0 
d_LolSo pLp JSLttj 1 jjb Ja£?-^ ^ ^Laij^l juLi Lkijl 

■ dl-i^ ) CjIs^^II:?-! t53-t« j-w-^ '^3 j^Ij Oi?!j J.i_u/^l3 ;Jj Sjs>Cj 



.Jl^I {33S ijf- :( 157 ) 

OLLoLsIII i 3 - ^ j\^lU j-oo-o jrv— jIj Ja£>^ jjvi?- j o 

1J-WXJ3 i3 ljrv-03-L^ 03 j'‘*‘ ^3 ^ dJa.j-'PiLa 1 Jlp- (3^3'^ ^J'’’*'* * 

jl 3^bj^ C)L)jj?tlIl joszj Jlszj .j-o 3 J 1 ^3^ i^-Jj dliLb i3 I_ 

jubJI ^^uSLi j-o Cj-o JS i3 ‘=* 3 _Lp- M C3_ M j-o 3 JI j-o JuLl ^LoijI 

.d_cLpw 3 oL?-L)jjl i3 liJLifis 035!) LoJl 1£- Ja_os IjjbQa CjIjuoJJ 

JlIjI i 3 j3So3 .d_i«jLJl j-0 df- C>^JiS 3 Jjl3_wj L^l L^ oUicpJsl 

.d_ 4 «jLJb jL?tJl3 LoJLif' 63^0 Lo ^-03! 

^Laij^I j_ e LoJl1£:- ^3^ ^jbf- j— 

(j! jSLe’ CiIjLoJb dJa.L?ttl di^-uaJl ol^b ^ _lajjj LoJl 1£' djSJ tjollll ^ ./vc 

bji> .dJL?t«a bisLoo L 3 >iLaj ^^3-0 t^l ^I_p g-o dU.1 

. j3So Lo j\ 5 ! ^Laij^I job Co?o S1U.I3 d_uuLJI jo ^bjj^I ^ L 3 !ili 3 ^^I 0^^ 

& c 

IJos j-o-qJ 1 dUi 2—03 tj-o-fiJl jj-0 (^33! i^jS' loJl^ 633 j*us_tiJl jajij 

(Jl LOjSl j-o-qJ) jl Lf .dllS &)j3 0-i__uJ) (j^ tSj^^ JeL_*uIj L^j .j*uo_tiJ) j)-o (^ 3^1 

^ia-**i (333 j^l (JSLwJ j-o-qJ 1 (j-0 ioiLcJl 633 Ja 3 ]a 3 - tjuSo (ja_o_ttJl ^j-o (jaj^l 

l3iajj (jjjJI BjLcoJl Bj;_0^3^^ _tuAlIl IJdij - 33^1 33^ ^ (jaj^l 

jl ^^.u^OitlJI JmoJJ (3^>^ .^^LlaBlI job (31 (j>u_>iJ dj| ljj& ^ .J^Lb ja-qJI 

£ _ C C C 

.j 3 ja! Ixo LctllJ Lbjj:> j 3 -Bll UjJiJo?-! 3I (^& 3 ua! Ijos IjlLpuJ 3 j-o-qJ 1 J^Lb ^^JJj 
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jjjiJIg xoJIg igLoxill jjjuu 

I ^3 ^ '*‘‘‘' ^ ) lS 3 ^ 03^^ ‘ lJ^ ^ 3 ^ 3 "'^*^ 1 ‘^ ‘ '“ ‘ ^ L) 


spring) Cj\xa (^Jo (^1 OljJsl iSJL> ((J^l J58 JSLJJl) 
djtiUjI jJo ^-Q *o^ (J| d_c^**jJL .syzygy_) L^LcJa-o^l 1 j-®j-> -(tides 

.jdjl tj-o jiaJ-Qj U-0 cLdy^ Loszj j-oJiJl^ jj-u_-o _(iJl OLp-Lai3l y-o JuoJJ 


CjIJuo CjIJuII C -O^ _sLiIj Jull JjuL) jrL_S^^l j-*dlJl Jlj_ 

^ ft Q 11^ ^.1 ft ", J 1 j^So laJJs- t(neap tides) 

.(Ji -^1 J 58 JSLiJl) (quadrature) 
jJjl ^Lfljjl i3 jj2>iiaJl ijl^_(iisJI (^yij 33^)3 OLi-o 

3-^^^'^ LoUf i 3 -Ls-® *^dsl y-o -3^^ cii 0^ Cr'-^z-o y-o djL^yi^ 

Ja-cpJjl ^yLQ-o cUil y-o y-o .^3^lk>^l IJuo ^ 

& & & 

.^t.Jidl 1^3 3^-^^ OIAa 3I U 3 t-o IJuo 34ia-> yl Ldy^ 3J3 
Liliin^y) = 4.wiuS OIJuo 






j.0.^) 


= d. 4 ii^'». 4 ig> OIJuo 

J.C^I 





Jj j_oiJl3 ^ 



^MiOatVi^n 


■O—«tJ 


JbO ( 55 S usLiu LoJuf 2yu£LjJ\ OlJ^- 4 l uJJu-M :(158) _tLtI 

Ujwj yp ^LJI 63_t^l JJLg' (3 «pVI _uJI o^ljJb jbjVI .jb_ 3 u 

Jl 4 ) oNLaIojJI dJu^ yp 65.4^) ^asV) 

• i5<Xo y.«aJp.o JwP l^Jkp'l J.«aU j.0^13 loJ3P joPpm^I 
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gjLdJI u^l 


.Ul ^ j\SLaiII 

^JlS■ Juxcgj JuJ ?-3 eUi) d|y?u-«x9 tlptJ3- LjL^ _ui 

liij -0 3 ! 6 JuiJI C-tj<aAiuI jlS Ui5 Ja_ui^ltl 

* (^) 

j'jIj Cajpcj . CtS^I Li^^52j SjjislJa ^3 

4^)3 i 3 j^ 3 j-^ ® OJlc^I ^ 4l*jp- cU,! Sy>Cj tlSj-LI ^ia_ui i^Js- o_^ 

jlS^ UJ5 .dUi ^£>J 3 ! jAt-oj?^ J5 ia .^3 jLss^iSj L^! 4ii?-Mo dl_iSLs* A _SjJsl 

^^'g-j.Ja.H liiyfJI joAioI^ 41*£>- cLLI 4Sjx?- CaS^ Jlia Cij\£>tJl 3 I ISj-lI 

.J^jiOPcXI cUsI 

^ cUiI jlj_ ^33 _^Laij^I 03 S 0 oj ^^3 ^^3 

* ♦ • * *4 ^ • 

6j3Jiapiy3 ^1 _tuj?-! ^3 j^j-o-oJI ^Lalj^I jo\3 <,Jlia^ dj-Qj_ 013 X 1 ^ JjL^ _l-ii 

6 JuJ> ^>JCj .4iiabsLo jlj 3 ! dj _^J 1 jll._uJl5 dj^ 3 Jl jossj .cLtI j-o Lo^ 

JJ 3 JI 31 ^ 4ow_dj liiijdb ^1 1^3 ^_y 5 o-oi 3 -o jijj LoJl 1 £' .41x52-0 6 JJu 3 ! liiy jlj 3 ^I 
^o-o*j?- jljxjJs^l 3)-o 43liaJl J-Alij CxxP- ( 6 Jlc >-3 452-o L-^Jalseljl 

CoJ50 ^ 4iJal52Lo 3 ^ 3 ! l^l i^Js- CjIjLqJI Jjptj ^ dLSLs' 

jil) Uj (jij^l J_ft d-oL^I _ 013-0 j-o-QJ 1 jlS 3 JuJ (5j-o3 _ OIjI jr^b 

t4*u_a3 ^jbJl j-o-qJ 1 ^Laijl ^J^s- «UiJ-o» jt5 lil .JJ 3 JI ^_yA^ 3 -t)I 

(jXI ij-a 4jU Jb-tjl ijji jp^l 3 I jlS^ Iij 3 -U-iko Ijuo j^l^. ...o 

.d_L3ii 243 iftLol 12 J5^ Oj -0 i3j-o-4Jl j-fi" .^loJl ^5>o:illJl O 3 S 0 4lSb 

(| 2 Lj 3 o 5 JU_a) ^ 13350 ! U-£5>3 (j<aj5!I i^jjlft Jj^3 ( 3 ^ 5 ! jlloiaJ-o liJl_liSs 

IJu:^ 4oj 3 iosjoJa Cil^pp ja _auIiJI 3)-’'^ .4 jJuSJI 4j^pcjJI 6 m,l ^3 ^ ^^-^^3 

juLdl |jji> ^11 j /^^‘^^\4ftLoJl oQ 13 4ftl_oi 12 350 ) i 3 j.oJlJl J 3 j-o '^'^>3 3)^ 

olib J LoJ 3 3)^^j! ^ ^_Lu jX 511:?:^ (resonance) 3 ju_Lyi i^jJ! 

^35 l-x»5 3 )-o Bj^L-o 030 ^) ;J| JJ 3 I_of c.u53iSlj 3 )|s tJjLoXl 3 •<<4asjX 1» 3)b?5iaJI 

4pu- 0 .|P.ftl ^j.'g-^xta 4 J 3 iIbL^jI 3 ! j3^^J ^j-i" i bill a ^ 

L-xooao ^Ij3! (J| jot-o-c^ 3>^ J^oSo j<ai3^! JusXI 5!b>w5 Ja 3 Lo) C-(oS 3 l 3 lj jpc'J dill 

.(^^ilpuX! ^ 3 -bI 3 ^ ^^A^-iIl ^ 3 !! 3 )^ 0 ^ ^'^1 ^ 


.[^w^jfvll] Jas-dJI ^3 (j-ff- jws'Lj cLo i3 '1*^3® iSeiche (^) 
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jj^lg AoJIg igLocill jJjju 


Jl^I C^5 J 


(JjjIjJI 05 ^ LoAIC- lJLp Xa dfljjJi (j^So jl ip-lA^wJ ^ 5 ^ L^J 

CjApo JLpJI c>jji> . ji-e* Lo j^t j^So^ £5J^iL-o 

* ft ft 

^Lg.ili Lo LJLft 3 ci)j-<^l Sj3aJ1 l3 jJjI C)L_j>^ 

j-o^l d_£3 05 ^ .Ja-cpJsl j-o ^J^ dii^ljJl cLJsl ^ _9Jo 

ft ^ ft 

jU) 1 ^Laiil ^-0 .«j-oJiJl JLiiijb) 3I «iJl3jJl j3-^» c-Lo-mJI i3 0^^ ^ 
^w-JjiLll Jliilj^l d_c£*jJb Ail C-c* 33J ^J^ ^>iaAll ULp j-o dAP IA-lszj^ j-o-qJI 

far) A^^l £cLj _uJI ^ dJ dho'^ ^ j^So L-oJAp ^(near transit) 

180 _) Lu^Lsz^ j^So LoJAp (transit 
Ai^jl i 3 j ij i 33 jJa_<^Ll^ ij Ail (159) _<iJl 


^w-JjiLll Jliilj^l g-0 Ljj^ jJa_a)^ i3 <JL52J1 Ail ^^Lkalj -j-oAlJl JUiljl ^J^ <L _ 

.^Laij^l j_^ LoAIp j-oJLU AxszJI^ 




Oj5^5^ 

ja^oT 


(d.<5^VI d^j^l dAtaAil) 035)1 
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dj5t33 Ail ^LojjI :(159) J^^I 

.j.0^1 JL^I ^jULo Oj 5^503 j^a.^ 5 ^ ^ JS 
































gjLdJI u^l 


_aj OLlptlJjl C-ot -J--0-QJ1 JLiiljb jJjl Ja-pj-) Jjl^b 


OJ^ptltl Cjb^^l i3 iJa-cpUsl^ j-o L^.*-Lp J_«a£?- CjULj j-o 

.(NOAA) 

^3^ JaLffl (161)3 ( 160 ) _*iJl j^Jaj 

-(j 3^0 jb*Lpij^l Juo LoJlI£' 3 . jLa-JlJl Juo cLo Juo ^jJilj LaJLlX- 

j^l JlIjI ixcpti,! j-0 3 j^L-o jiia)3J cLLoo ^Lil j 3 -Jo tjLa-JlJI i3 

^ £Oj 3J3^ 3^ ^U-ui i^JjJl ^J| J-t-fi" .^jia_a^3J ^j-o 033^3^ ^3^ IJwiszj 

Jb3Lj Jo^l ^^3! 3^^ <Jl 3 l)-® ^ 3 ^_^ C-c*S3ljb 3£?b ijj^l (J| 

j-oj 03^ Cxxpij CjIjJLc ^J^ j-o 4 Pj^ ^ 

.^^3-0-01 lAj2i <ik>Lw_o jLwjPij^l Juo ijmS^szj .Ij^ j3bl3P-^l 0Aj2i c-J-o i3 j^LlIl 
i3 j<aAi^l3 ^Jb^Jl jJjl jju C-c* 33 lIl 1^ jP J 33 . 4 «-o cb-Ll ^ 33 Aj Ja^ 

(^yi> cJjJi i^JjJl Js>Lffl i3 4 Soj-tl ^luJI t^Ap-j -j-o^l Jliil 3 l 3 jia_wJ3)3 033)3^ 

£^35 j-o (^J^iJl ^->3 _L^jiaJI 3jP Ja^piJjl j-o ijb 3I_ tupol Aa 

C)13Lj 0350 (jl j—Sbg' .dj>l3il ^350 djl5 3AxJ C* <pij ^33^^ I^Lp jrb_cflJ3 
C-JJ3) 13^3 JjLpa OlsUli^^l C )1 _fii Ap-I A^3J .OIsLIp^^I AlP 1 a^ d_JLp Ail 

i3 t^Aj .AJ3L4J Ai^I ^^ 3-1 (Jl i3.*-*<aJl Jp-Ail 3-0 JU_*iJI L 3 jiaJI (Jp 

.(tide lag) «Aisl 3P^b» bl^t JbJl Aisl3 ^3-oiJl JLoIj^I jo C£^3ill 

(jb^iPpu^o .-d ■ 11 ly /..II 

tidal) Ail ^3J .(semidiurnal) 4_^3 j Cj\jja jL^Aj £Ai>l3 A.0 ^3.0 J 
dS3 ^pl-u) 2d 3^0) 3 \JIaLo ^dLfiljb ^LtpJJ ^.iCPJI dB^ssIAu-) i^aII 0 * 33-11 3~^ (^^y^ 

Sj-o CjApo 45 s 3 aJJ 3^<aAP dlLlji) t^3-*-ll J j^3-® 3-*^l «45s3i» J| ^Lb| .(d_(LSi 

3lApijl J 3-0^1 03^0 LoAIP J-0J1JI3 (3^3^ C-oo-tyj (162) J^OlII J -^3-^1 i3 

jl33i g-o .frl3^i_01^1 Jop^ ^Jp ^jJaJj ^ Lp-LlqjI LpJLp^ (d_^3^ 28) Cj 31 Juo J Jl_P 

j-o JjI jjLl _wj JU_*iJl ^3 Sj1 ^-qJ Lp^-Jp^ jLs £^LaijJl _ 3\3 C*_po 1333JI 

L^ A.0 «45s3i» 1 ap> (^Ja52J .dj Aozj JUilil j-o 3-*P-U <-^j 3 Jl ^1 cLbl ^1 ^J 1 

jnv J 0350 .<io03JI ^_Q*o^ (iszBAll Jl ^Lb| £Ap -13 A.0 ^3J J S3A CjApo _iP 
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jj^lg AoJIg igLocill jJjju 
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gjLdJI u^l 


Sj-o ULc- Ijlo (jl U -0 

dllLe' clloh'^ 1 j _o ^^LLLo Lajl dfljji) .J_o JaiiS Sj_P-I3 


■1,^3^ 1.^3^ ^ 0^ OU^SwO 

C*» obi'^ “ ** ** ** 

j.oiUI 




^3_UJ :(162) JS^I 
L3'U;^I 
.Jsjstil Ja^ 


OIJuo jot (163) i3 .liailios IJuo jial «ol3 '^'^3 i3 C-ciS^ 

.JlozJI^ iwOj^l ^^J-oJlJl JLiilj^l (Jl Cjj^I \jji> (33^ ■ _^^3 J^-bt«J3lj J 

.SjJjI cjji) jJjl J CaS^JI J Uj2i^ jb^iLij^l CiJLpij 



jfl 12 (jfl 6 f 1^ ^6 jfl 12 jfl 6 f 1^ f 6 jfi 12 


((5^1^! jL^ *^3^1 


.j.oiD Jm^JI^ ojjiil JLo^VI Cm^ <:(jJaL^l5 tJwAwj^b j JaJi^ Jyo :(163) 
.djfviil dJjb 12 ~ 3 ^^ J^ j.ojiD 
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jjjiJIg xoJIg igLoxill jjjuu 

. >^3t Q l7or < I ^.xjg 1 (^33 ^ ^ 

ij)^^ OIJlo 

jLptJI ^ JSLiu 3-fis3 3jS3l ^^js■ (jo^EJ 

IJlu cdj3\S 6Ju^ isl_tw-0 135^ ^ CjIjL^ i33J^ LoJlLp .iJU_L>3J3! ;3 

tS 

jj^I ^ cU-Lf- c-*5j .Jjs^L) L^.*«_a3 J5£> ob^*^ 6^ juLi 

CijSJl jb3'^3 (JjLwJI CjIjuIj g-o ^3J5^ i:5l_uJI i>jiajJI j-olill 

Ljjl^ dL?u1 ^ jLjJI j\ _jL) .SjbjJl Ciljutsl y< _u*_ail 

iu3j-L?J) uQvol^jgJI J3^ iijjJaJb cJU-*iJ) ic-l_ mJ) 

(jJjl j-Q ^ dJbji} jb^ JlO .jl_ AC-1 ^3 ic-b-uJ) LJjl^ J**5bsj 

;3 IjjQ ikiJI dIhj JUJI jJal j 3 Jo .(amphidromic) jbJJI Jdl j^j-o t^Ja 

jx- CjJlssIjI UiS^ jJsl ^Lalijl ilijj 24^ 4£-l_ uj 12 j-o ioJjisl djj-o^l _tl 

-jb^Jl jJal jSj-O 

i^LkiJ af-Luj j-^ cJlJI j-oj LkLif-1 Cjjtu?-! •bb'^ ^-^ 3 ! (164) JSbiJI ^ 

JJLo Ijjli (JUsJI jJal ^lll^ J3j —0 g-O .(JLsdl Jtlsb (J-==dal (^j-O-OJI ^ 0 

JjLq-L 1 L3jiaJI Jx- .af-Luj J5 ^ (Jbdl JlIjI ^ 35-0 (J-P- Cclp- (i?-b'^ 4L^ J3b?wi 
J^Ip- J-a5b JlIjI «dlpt£:.» j! L^ .joAptUsl JlIsI ‘IaS JlpsJ (JLsdl JlIsI djs_Qj 


OLpLmi 4 


OLpLmi 5 


OLpLmi 6 



jbjJI Jb^l 4JaA3 jyo 


j>r 



^ 6 ' ipLui 11 (> jJaltl 


oLpLi Id-. 


JjI^Io ^UjjI 


'^^^^OU.US Olf.Li9 
jb^i ^1 dJaflj 

•j^l y UJ5 Jl^I ^Jio i^bjj .CjIj ^ja jI^jJI Jl^I ob'^ :(164) J5bUI 


147 





gjLdJI u^l 


J5 48» J5^ ^ 4lji2c>u) j^SJ 483 icLuj 12 

LuJ ^3 Sj^ptlil ^^-LoJjl jju JU-JlIl y:?o i3 ^ ^Uaj (165) JSLjJl j^iaJ 

_II if-l_i«j ^3J-oJlJI ^jlssltl ^Jb^JI jUiI (J| jl_^ .1 _^^?s-b3 

j\ _(iJ .iijJaJlJl jJjl iJllltl iJLsJI CiIjUjI J |3 £«j.Q-o» 

JlIjI djjJalt jU ,1 ^3J_o (J| dhpljl 

SbJLll dloQ ^ ^J.oot i3 LojJ 17 Ijr^ 05^ jl 


ytoLb . tl 



OlpUjjb £^,.>iaii)l JbJI JL^I OIS5 ) J| jLmj .JU-<^I j ^ :(165) J^_i^l 

.jbjJI Ja4^l -JaiLU Ja^b JL^I 
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jj^lg AoJIg igLocill jJjju 


OlJLtI 

J.-o^ (Xsl3 j -03 (jJ 5 ^ J-*3 j-o Cjj^L (^^1 CiljLtl jt j-o (J_C- 

13 _ *^113 jLctlcJI J_ooL^ jLs cX*s^ _<iu 

i^Jo y^\ ^JlpJI _aiLpJl Cj^^LLcuJI Liij .jij^l jlS^ 

LjljLt_tJl (jLt.^^1 c3 lJ^ ■■iMl '*“ ^ J^l 

J- 0 -QJI 3 jjAoCuiJl ^ 3 -€' ^^>52-0 ^j_-CuilIJ 

ULc £iiJI_ Ub JuLl ^j.52^ t,J^ Lo ^ 3 -® ^Ji 3 _f 

(jl Jlj>1 \Sj^^ 4__*j>Ij ^3_0^ Jt-o-U Ja]ai>td c- ^r>.]\ 


^ dLl5J £^;Ui2Jl3 C-^^Jl ja52J ljji> ijJjuAo LJlCO J^Lg* ,^^uxijj jJjl 

J552_<ii J-«ai?tltu3 cilLJsl ^JX' CjJl^Ii^I 
<iujj-tl C)l_iliJsl j-o Lb^Jai^ _wj cSj-o (^Ll_ ^ (J| J-iii) LaJJ^ 

j-o dj jisliJl d_!a3^ ^ i^LU" I_o ULp .d-oili^Lxs Ol_c-Lojjb 

& & & 

jraAj?-! Us^Jai^ Lajl ^5jj Lg'j /i«ll io^Sbo j-s^l iw)LicC'l3 _.t3Jl 


. j«aAi^l jJjl j-o Lj^ (JbJl jJjl ^33-0 Jl y' _^ t^Js~ _tu^l bliLJI 

jJsl dLlSbe" £C)L£lii^)l cJjJi 

C-ob j-o IBj-o y _<tj .Ail t3A.o j-C- 3 j 5 ^ Lajt cLxil iAj _L^zj 

U-o ^>13-^ ^3-*^3^ ^Is ISj-o y _(itj Ua.o ^ Jl 

.g^j-o t3A.o A.0 Jl jj>Laio^l3 g^L^j^b L^ 

1j-\*(.PtLo 3 1 ^b.A.0 Ail l>i| Lo ^S-bzJ (jt cdJixSii jjJl (JMi^ 

j-o_qJ 1 ^3-0 C-oo-Lp ^ .dj?Ja_wj ^Jp (^yi> (^^1 3I cUsb 3 j^-o.itl c-b_ai^l Jl jJallb 

j-OJ ijjli-fi" A-O-U ^^jAojJl j_J?-Llll 2 SjJ2-0 liilSbfi" cipl_Of Bj-w^ (,^^1 ££>J3_l33 

dLz$_€' j-oj _ 52 J ilSb ^ .^J^?iil JbJl Ail j-ojJ _o-oJl Jl_(iljJl 

- C>j3i J 5 J djL* 3 i jJJ^iP3 g_)jl3 4 pI _ol (^j^b JbJl Ail j-oj ^ _jJPIj - 

Ail3 Ail j oj ^jj2-o dLlSbe" \y^\ JS Jl sJI Ail C-c* 3 ^ l 3 j szj jl 

£JLp A-o j-o (ioOjill CjLqIc^)! ^Lfljjl C-ooAptLuil ^ .j.^ (iJI J^ib?- (jaPctiil 

3I J-olS jjo 3 J3^ S^Lp j3So jJl j^^sii^l Aib ijisslil j-oiJl J3-b> LjLui?- liilSbg' 
.«Ail j-oP» (^^Aj £JLp A.0 ^JpJ f^bl SAsJ ^b^jl iJbjis j3So A 3 .AjAi> 
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gjLdJI uiJI 


i3 Lo ^j-o C--_ szaIs TJ^IjlpJI ^yJA SjI _ptJl ^3-o3- ljj_ S 

C-oJj _pij^l OU-cLszj^ (^l^Jsl Ollolo'^ O I 

j-O ^JLszJl jJ)l j—-o3- -J-oilJl £d_cLpJ3l ol_O^lsz-Ll j-0 ^j-0 

^LszJI ‘ ‘ '■' . Is^^-o 1^1 ApiLP g-l -■■■ tl ^ 

'^3J h^) ^JLiiljl j-0 OLpI _a) 3 Jlszj J-ol5 yiS AlP _ *aoo 1 (j 

^L)^l iAP^ iijJuo ^jjz-e" .(165) J5^_*iJl i3 tj Lajl 

JLilj^l^ iJLszJI Ail ijo \y _t«AJl j-ojJl jLptJI J^IAi^I (Ja5ZJ cJ-olSUl j-cJJI _szj 

jilSo ^ IjJ cj-LtuJl i^Js- ipLuJl ij^Ls oL^L^jj C^s^Jl 

O^Ap- j-oj j-0 _ Ip- £ J-ol^l j-oJlJl j-oj _szj 

^^52-0 j-0 £J 31 a ^1 cJjb ^lAitLoib OlAil 


ijA JU*) 

CjUalopLil i 3 5^^1 AJ_^ CjLo^Iszjo CjIAj £^ 3 -®^l Oj^l 5 ^ 

jj?cJI i^U-C-^ _ «J i)CiliaiapLil .^Ij_ 9^b bJLp 4 _ u^^Jia Aj 

4.*.££^A!b i 5 j 3 j-« 2 JI ■(i 5 >^^l J 3 AJI ^&Ja5Zjo) jlLo^b^ (oAptlil Ob^^l) ^lA5^b 

^IaJoa^^I IwApcI) d _Lpt«aJI cLil i3 j_^^ ^&-bsJ jl ^^1_ o 

^^pi-«aJb 

LoAIP j5J . jLp-^1 ^sJisz-o i3 4_tl i^A^o g-o ^jl^b 1 a^ jr^ ix£pJsl ^3 _o^ 

ijU-^^l l_A* 5 l^jjib jl Olhh'^l £Mpt-o jp^l 05^0 


jj?tJl ^Jra.££i 1^3!_t£oo Ja_bjr^l 3J .OIjLpJI ^j-o AjAszJI dlLljJi .JajaPijl ^__^Lp 

dLcQ_t*Jl ^ _ ms > i3 4 labjiAi^l jb tLojJ 12 3Ji> Lo Sj 3 t-i£aJ ^J-o-szJl jl bA^lpl^ 

^^^Isz-o j\P jAiL) LaAptAo Ail jl 5 3] 13 Lo j^ £Axp- 1 a^ £C.Lil C*po ^IasI 8 

.Sjjt-«aJb ^lAJa-o^b jJali^Aai 

^L^l ^53I_ ££Jsl» (^jPAj i)3pt.Jl Jajl^^iJl 3 SzjLo A^oAptA_ dlLljis 

SApslil C)b^ 3 Jl ^ .1^ ^Lss^kl Lszi^j-o (chart datum) « ,!ah'kJJ 

jbiAp^^l ^53I.£«il» ^^jPAj LLc^ d_AJp3Jl ^^3^1 l 3 ^ 1^13 C)Lti*pJsl J-opzI_**0 

^Lalijl j«aAi^l Ja_01320 3JJs t^jJl^ ^^3^^_ojjl jLszi (MLLW) « 4 - 2 iaicUsl ^1 _ooJJ 


150 






















jjjiJIg AoJIg igLoiill jJjuu 

^L) (jLol i3 .d_La) ^■***^ 3^ cii Xa J5 i 3 c-U-U 

Xa jaAptLo i3 C-cl5 ^ .LoUf L*_MAi?- i^^i.**uoS (MLLW) ^IjlpcI _aib 

jt j^- 6'3 cIj^ j -0 JL*5llJb *^U 1 jt^ 1 ^ 9 ^^ 

.ioj^l C)LbLl£>^l x3c3 ^ 
^Xp’X^Xi ^L-uiLs Ob^I_t«-o liJljji) 4 ^J.*-Ij 1 C)llolo'?iLa i 3 

& ft ft ft 

^ 5 l C-cjJO dj J.^llll jSLff Jlo jraAj?-! 3 j 2>3 .LAT 3 I «^JbL9 Juo ^J:^x3■\» bJLft 

jJ Xa jub jb-tui?tJb JLi^b ^ djl j-o ^jJl cX^S^oJi <l*^i3 

5dj i3-bsl3 L 33 ^^iaJI Lo «5^JU3 Xa joAi^t ^jjz-o <JlS» ;Jcl_tulj 

. jb_4ui?Jb CiljLift^l j-o JoJlsJI IjJ ^^ 5 ^ liJbjis 

CjJ^ ^ .Xs^\^ \^^’Xa _ft j*oo__«iJl 3 05 ^ LoJ-Lft jJsl OJlcxj 

65 ^ LaJLift- Jlp-I^ ^J-ft' I_jl 

Lo 05 ^ LoJLift L^J5 C)1 Jlp-^1 C>JJti C-^jzjos^ 3 J .1J^ LJLft L*-*AJ 1J_ a 

JlyXxft^l Cjj\ 3 d_lS^ |jj& lj\^l b)^^-*-tu3 ■•^“ ^ '‘‘‘ H 

Cijjt CjJlPsj 3j_ a ^ Jcl_ <mS3 jJ Xa 13^ 0^^ _^ 

i^^Lft J^S' CjJlpJI ljd 2 i (jl d_(LilJpJl .« 1 JlP- ljJib» Td_ SLcXsKJi L^J5 _ 0^1 

^X3C. _i«J Jj 2 i .dUi j -0 iwJjiL) Lo 3 I (il_wj JS hyi CjXoo J3 dj| C 




XsLi bliliiLO 3 JwJ JS y^\ ^i^-bJl g-o cilb^Jl C>jji> ^szjLo 

-j^t ^_^^Lo^ dfbjis £^ T^Lft 

(^^Jkj LoLft J■^i■_ft 452 _tuj SjCS dj j-0^1 jIJuo jl j-obJl J-^aoJI j_o j 5 jo J_ 9 

j-oiJJ (j^PaftSlI J^l d^ jri—^ 3 J 1 CJ3JI ^1 .(Metonic) <<^51^1 _ Il» 

033 dJllfli j^Sb-oi ^jJilll JaLiill ^^1 bl Abll ibz-J^b . J-ol 5 J^L?- 

ft ^ 

Cj^Jlp- i3 ij**-o-*iJl ^jsl^llb j-ojJl jld^ LoAlft iJ^lJsl Sj^jJl i3 
j^-e* jbjLipij^l 3j2i ^JLL^ Juo joAi^^ jft'LiJI L-bjjjsiIl -Oj^jJl J^b?- ^JU 3 J^o 
.L^ JaJaiJsl (^^1 d_L* 52 jjl Sj^jJl i3 Sj^loJI ^J^ d_L^**jJb dj 3 -; 4 ljl 

.cLlJsI i3 3_ <Mj}\ JlIX- 3Ji> d_b?-jJl jj 3 jl_> Sjb?tJl ^iJA'gLo _ai 

dJj?t«b iijls ^Lco jye- d:.Q ...II ji i^X) £d__MxjLJl j^ LJjiiJb J^-Lft 


£d_cLpJ3l cLisl ljU _ c-b Jl*:^ jj*»l _tu5?-| SjjJiUsl ^^3lori .4i>^b 
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gjLdJI liiJI 


CJdSi Olj 3 ^ i 3 CjJlpsj OljLlIl £4 j^L^ 3 J^il C-_ >^^3 

OIjLj j 3^^3 CjJlco U-i-o 3 .ii^-Misl i 3 Ijj'i 0 * 0 ^ liijLai 
i 3 < 1 *-^ j^_So jt d.ajt-«a]l ixcpjjl Oljl_jJ £4_tujLJl j -0 

^j-o lS J-*-® ^Lw -0 Lo dSuJiMi (jl C*xp- djLoo^l jLptJl 

(^^13 £1^52-0 ^_Q *S^l 3 d_LoojJI jskJ\ CjIjLj j-ujJo ^Jx• 4 jjJ 3 (^yJi _t,l SjL^ 

.^LsJI j -0 cLpij^l joszj i 3 i*-ii 2 o 0550 jl jSLfi' 
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14 


uLolgjig uljLii 


pbl JlLo ia_ccJsl CjIjI_ o _c- 

dJlL^j ij L)^ HsJo ^jLk3 ^5jJl £ ^3-? 

jLj fSy^ cLJsl £)j_ ct) (j Jjjj^is )j3 

tj cl y.itl ^ ;_jLool j I VI 

. 6 6^ ^ ^ 

^3 3^ ^ ‘ Q - JiLszj _(ii3 

(J1 03^ 3^^ 6-^_^ C-LszSi (1513 Jj>)t 8 

Jjjj^Ji ^3-® ^3-^ jlc^yi J^lco ^_yi>3 

<ilsK _u» ^3 oJiS^ i^jJI ‘03^ 3*^ ^ 

y ^ _)jJl j_o ^jJl (J_c- jI_<J» 

a_Q 1^1 (Jj Jj ^Loyi (Jj L3J3j-^l 

liJjil iiL^l ^33 .6Sjs> 0 j 3-^ dj| ^Juj^ 

/ b<^jJl ^3-* i»S3^^ 

t Ja.«-c>U)b lj^£?i;_*«-o 3\i^l^ jr^_ oLpuj ^ 3^ 

j^ 4j^U>j 3 )-o i3 jl_ Jj Lg^«aj>-j 

ii^jjJ C)Ulj3 j_c>-L) d_u*ib jlS ti^^-u-Lbyi 

iiL^l (33 .Loo^J 4UiLu» ^j23 tOjljj?Jl 

.(Gulf Stream) jl^ J3I 


C.^s>ijja\ tOjrv—p'^l OI3J—tuJI i3» 

OL_<5^ OLol^jJI j£3_sj 

«dja3c.o 
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gjLdJI u^l 


C)SL)Jl5£1II c1j_p-|3 CjIjI_ o OeljS Ja_ lpUsI 


j!^ cjl^yi Cjllt Ms j! j5L^ ^3 

j^So j! (if-LwJI ;3 M>-\^ J_u3 if-Ja^^lo jLu yj\3 j5L^ .^b! SJlC 

Ja.Lpttl 3 J5LL> OljLil) .ifl_ai iSLo J^l3- l^j Sj ic^pto 

.^^tPuaJI oL^^I ;3 MJLuJ] ifjli 3jl^ JtaT^j cpI^Iau^I Jop- Juf 


icpJa__w CjIjLj :j\iLu«p ^Jj jajjf J5i «t« > CjIjLjJI OLta-cpJsl <iU_LC' Q 

tbJ is^j^I ^yb iyJa_^I CsIjlyJl .(thermohaline) ijjly^ 3j^h 

CjIjLjJI Ja-3jJ -Ja_t3-® I_JjJl Jia ijU^zjj^l ij d_dUi g_03 

Sj1jj>J1 3 if^Juo yfe3 Ja__cPii)l (3-o^ d_)jljj>Jl 

.ij\i?-^Lo-U ixAJiil j^l bjb iais tbj?tJa.«Jl OljLlIl ^JiL9LLL«^ .ip-yUd 
;L^ yy3 ixprla««ll CjIjLjJI MjlOj J-oly:- djzjjl dlLiji) 


.^bjJl - 1 

. ^jxccly) jO b " 2 




- 4 

^lyol Jy?- 12 JukO^l yo j5j3 .Ijl_ 3 dUsl _a/ ..(^') yJl ^bjJl i^^iptj 

J5^_(i dUsl Objy^ L>^ ijyli CjIjIJuo dLtl ij j_jy 

cUsl Objy^ Sy?33 LoJJf- 6iUsl Jlflil (jyf Jj jys-kPj^b CjJlPiJ d_Q.«_LpJI ij .^1^_ol 

b^jlp- il$_Jltl dUsl C)bjjj^ ijyljJI CjIjIjJjI d_._(to cL^b ciao 

C)Lf I_u» 10 6JuO ^_.>Q'i (J^t .(166 JS_(tJI) pbayi y?J SyMi 

.^bjJI ifj^ t3-o djUsl i3 2 _) d_LptJa.wJl fibil 
c-Uil ^Jl.^ .c-lyLu^yi iap- ys iwJj^b c-Usl 'ti tl ^y7c.MO 


8 cly u^yi Jap- yo iwJj^b ^ia ui ^5yL*(-o Ja tuyLo j^pn ttjJl yc- 

J-oo (ybpJ j^bJl IJ fls -‘tJa u/yUsl ijayzJl Ja^Ja:?- MS- cly t«-o iijLfJsb 

Jap- yp lyLozj by .!^3 c-Usl i3^d3 L(_tu-o J-Lui^ 
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uLolgJig uljlJ 






j 


.S^UJJ Ua .*—mu VL^I jrytj :( 166 ) _mJ) 

JjLj jJ5ii <ftU) OUj^?^ 


CjIjLj (3 Ij^'i j** j^L) ^5^5-^ tjjjl ^ oJajl^ j^^ohll (Jj dj tudJLi U^ 

d_. ujJL) jyxJl ^J| ^bjJlj CjIjLjJI J^-otj .iajj^Ual 

ojjLuJI ^I->jJI (Jj d.*_«*jJlj jl_u*jJI JI3 JU-<iJl SjSLII ^_QJ 6J0I _uJI ^L)jJI Jj 

j^L) J -3 (3-® _^3-® CjIjLjJ j-aJ _tu-Ll ^ (3 

.« jU5L)| Jl^l 3 l» ^ usk \ o \ OIjLj iijJLpJl i)J 3-^5 (jxcJ^Jj^S 

0U5oj JLoiSl 

dj^lLo dl 44.L«> J^U" (3-^ Ollo<oU,l OIjLj d_ IjJlpJI i)jJa-Lll C)j3_JflJ 

(3 ^ J j I ^ ^ L^a.Mi>J I I ^ ..111 I ^ ^ 

.oLlocj 3 ciI 1 (3-0 Mjbb bd^3 (3-0 (^JliSLII JU_ *^1 ^-^IoqII oLa 
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gjLdJI u^l 


0 Jui5 jjjo ^3-® CjjIS . (jLp-^I 3)-o i3 ^ C) JJis 

^LszJI i3 j JuJ ^jj^Lk-o Jlsd . jUSol jB _ <mJ\ Lb^Ls OMi^-jJl 

.3\3b iwJj^b jll.*j?JI J_o«aJ _ w gjo JLojI j^\ jl5 (1845 

Jai?!j .t^LLiil i3 ^aJlsju<ax 3)^ cdlli Jlssj JaS f 




^l-b>j 3)-^ iJ^Ip^ ^>-^3 j^^b?:_£Ju_L?Jl i3 3)-^ 


3>5Lo1 i 3 ijitxiailb ^1_ B U-plo lJui5 yL^ .j^op^cX} ^1_sJI 

jP^\» Jyp^ ioObjJalll 3)-® J>ba3 .^jJuSJl ^JU-«iJI L-JaJjJI 3)-® ‘:1.5s^l3 

Lff ^U_^ ^ j-®^ 3-^ ioLc- SjSls dlLuis C-blS .SjrLaJl liiij L]Mi> «(^Jn.Q.ll 

^IjJl ftLtl (j-o U—i^^Laj ^3- £4 jJlJLj^ 1 iojijJl I^Lc- 
Ja__£4t3 <iU,l 3>-® iSj-Olo Olj-6>l <V^ g SjSjjJI OJji> C*-c^^ .L-^-JaiJl 

«polynya» .(polynyas) ^uL_^J 1 iw.._aill C^:) 

JSLitlj tw-tiill (^jl52J3 fit_jbzl_£*oo 

dht'?4)l jij^b J-i£alil JlJLi^I 3)-^ (jT^bioJI Ju-L^l ftlJai- J-t£iQ_L) I_ oJl 1£- djJu-L^I 

(jl iwfl-t-tiaJI j.^_.xil i3 frUtl (j-o _tiuo (^Jn.Q.11 jj?uJb 

ftLbl (j-o djpuJLo ijJuJLpJI ioypJJ bjjj^ 15!5jij 8jljj?JI oL^j^ tw--t-£uj 

.iLilJaJI JlJLi^I 3r^ 

I_<LJ1 bisJil^ jUSbl^ dl52j 3 )^ CaI^^sJ OLc-3-cjj?t41 (^J_P'1 C-J3-0 

_fi .1853 ^bzJl i3 cj^psiil Ob^^Jl 3)-® CbjS 

jiljSl Jlp-I ^I_a* .diLt_Q_a* CjJujj^ Cx.tp' £ju5yJl Sjjy:>3 jo^Ll) jt- jo SLi l}^ 

05^J3® JLtbbi .Jo^LL) jt- JU fi (j^lj Ji 1>) j3b^5® dja <lasL!p 

(^^1 J3-JaJI OL5-03 Ju-LpJI j-0 d-'gJfiS ^3! (j3^ j-0 cU,l j-o d_seJaS 

(jlS^ .^3£-j-i>l JuisI_ ^ djl ^tULI_ ujI^ £[^ 3 ^^ Cj-ss-oj^o 

.^^IjJI (^jIoqII jpUI hjS^B C*ptp-1 dJ (j3Jj3o 8jaisbt-o |j5bl £^3du-Lp- iw-tJij 

SjiLl C-fcpo d_£Soj-ob^l d )^^PoJl J-obJl C)lh£pJ>l ^1 c- CaIo j^o^L a* jl5 

^tJy^j^Sbll (^^Jo3 ^-tlpJl jLlI Ja^Aptil dJ>UMj ^ _a*jj J3I 3-^bo 

jLj ijio . jbbJJ ^ylp>\ _tiJl J^ip jbjJl) 

ijjlA.0 bbl^ ^L> btU_ i-isb jl3 (Kuroshio) jLs 
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uLolgJig u\j\jJ 


jLo jt CjJLo jJili^l . Jx -1 (jij^ ^J^ 

tw-jS c[^;IoqH ^LilS” j^Sb jl 

(jljLJl ij 3-*_<^ 333^1 jL*J3 jLj) jjjLlll jjJoi) jl 1 _ s jS^t 

jLw_o^ ^ Lol-iLo ^^Js’ JiLa 5 >Jl ;3 oJu^ JjLo jlSLLLf 

i^Jlo 40 3I 30 _> ^j!>^ td_twjUl 

diiiltl (3 JaL^ j-o J^ d_JL| J^ 1^ _C- Ojls 

iliLSlC-^l jr^ jjs dj) 3JLO U^jlj^ jUlc-Ij (^^1^3 tdJjljUil 

350 5 jviiL -0 UtSjl ...a jLsZjllj j_>jJJl ^jjjLlIl j_j_J-dJli 

t^JJl Ju-L^l djli^ _J LslS LxSii U.^. 5 SA (jMoJO Ja_ 

d:>jii L«2 j1 fjSJ t^l_ 5 iJl J^L> (jr^3liA U^jl_M>_o e.L^|3 tdjlSiiUaj 

ij^ j. 5 uJl j_0 d_ojtii? djilalt Juu^l di^Jii <33_ 9 iJS^_(*<J 

(jl j-o (j-o OJuJtJI d_oJuli jLsii^ (JIi!1j 3 t(JU_<i-ll L-JaiJl 

^3JiJl CjUSIjo j 3_KassJl J^Lc- (J-ttij jl3 Jl*_L> (j ^J3_^ 

J-OJTtJ (^jJl3 jA 5 ^ 35 - 1 X 1 dJ 3 J 3 jJlj J_OJ?jjl ^bjJl jA Jasl_tul^l 

j-o ISiil 4*33!:^ jjJsL-o j-o dlLlik |J| 

d_jl ^3^3)3 £(^1 jJ1 y^\ (^ 3^3 jLoji^ C.txu.c-31 1313^^1 

jjj30 ^3,<-«a-o 3^ 3Lpij^b ^JLs-^l ^.tlooll ^3J3JaJI J5^^l ji-o-tl j-o 

dil jJil£-l U-C- j3J33,o dJai>^ jLlII J^Lj 13 £b3u.^ j-C- ISby^l J-«ai 3 j ^^JJ 1 

Lot j-o ^3^1 cSjSLqJI U-C-^ CJa£-l cCj _Lo C)LJai>^ g-o £(j 9 l^ Ja_ 

.Lp'3I.Qjo Uo-cPto |_>«-J3 cbju-Lp- ^^13 03^33-0 jl j^l ^s-bsj 

d_axPL«aJ ^.oMJl j^LJl Cj-uLo 03^^33 _c- |J^x-o-ij?- ^ 33 ^^_ ^1 1878 ^bsJI i 3 

J-j C-c*_L*j LI3-0 bbLs^3 d_* 5 bU>l i)d-L*_Q_**Jl «jJl3Uls tiJ33J3-*j» 

(3 j3i-<*‘.R-Lj2-J Ju-ijii 33 i 5 jJI ^^Js■ 33^5211 ^^LLo* 03333-0 ^33^ djjsj liJJS 

.«jJl3\^l» d_Q-cPt *£3 (3 bjSjbjj SJoJlP- d-0_at^ S^U. Lu-O-P!^ jl^3 £(^^]a-at3Jl LiL)jSl 

Jo-cpcil i)3ia-L) Latss-o C^<-I-0 jl^ c^JU—jJI L-JodjJI 3bi» j^oojs’u-o^^ 

d_*So3-0^1 i) y^\ 2^1 . jJj30 ^3-oiLo 3^ d_Jl J3-03JI j^-e" 

oJuis 13*13^3^1 jLp-l 1878 (3*3Lo i 3 .^jrbL^l 3I_ >mX\ \JJti ^bj^ 4JLP-3J J-aSjj jb 

bJ3^Lc-3 d_*_Jaijl d-l-g-^-L! 3-*^^ Ju^l . jj3-b^ ^33_^ ^3^1 (i^bJj d-Iss-Jl 


157 




















gjLdJI liiJI 


£Jlxp- ^Ijjo iJMi> .1879 8 ^ _t*i-L.t*ol jS jl_a* 

.juxL^ ij JjliLo (J-c^lj Ju-L^l 1.3 <1*53 

i3 £jUJ_£*J1 JlaL^I i3 '^-‘-L*^ ^ C^JuJLts^ CjJuoj^ 

Ju_LpJ 1 ioj.i> Ca^JsI 1881 ^LszJl (j-o 3-*-J3-) (3 (JU-<iJl oLpijb (^Jra-O.!! 

d_Jj^.alJl ^1^1 3-® ^ _*-^ d.<i3LL)3 L^laJap-^ £L^.J.C- 

^j 31 -L^lC jt J_ 3 ioJa£?4jl dJLcQ_t*JI 3-® OI _ 

J^la dllJbl j^-ci.52-tl ^LssJI ^J^ J-wa.J JlJLi^I 05^ J' _ J' _ 

5jl*^ OliLw-t ^UaJI t,_Agt-g* .J-uo 700 ^1_ mX b ‘ '■> 3 b_tj LaJi^ 

dJUjO bzJ I jU^di-MJ 3 frU.1 ^J| iil^jJI i3 \^~)^3->} JlJlpJI 3^^ 

>J 31 3 i)L^l 3 IJl*^ I_3jl3j_ 

OLo iiL^l 33 cIj^ jl5 ^LaBlla 3^ cllJjJl 3 jj3-b^ c3j33 ^_ «0 ■ 

.AsLa 1^15^ 3-® 

J-oo (^yAJl dsLi ^Jx• cJo^bj jt- 3 <<Cj.a1a:>>> 3-0 ^lJai> J^3 CjI^JI_wj C)^ Jlssj 

3 3 ^ 3 J _o.A£?t|jl .< 1*5 ^3“^^ (j_® 

d_,tjJsJbO (^^IoqH ia-Lp4>l 3 JuJL:^ 45s-a»I^I 453=^1 03^0 Lffj .(167) (jS-tiJl 
3-0 4iiJaJ-o dlLuis .OljLiLlI JuX- bsjjAjj Xas^d^ JlJLi^I 3^ 3^^ ^ £<11(253 ^3^ 

JxlL) (^i^biJl 3-® Jb-ol 15S-OJ JlS 2 J 3^ _£AijbJb ^ iLoltl JlaL^I 

^^JlaIpJI dUa^l i^js>di £djLxpJl 3 .(j.Ja.Q.11 Ja.cPt<JJ _iQ-ijl 31 -l*-b^l 

^3^ JlaIpJI J5w_^ o^j ’'^3 ^33-^ Hao ftU.l3 (^j—JailJl 

Pressure) ^^3 cj-iissj 3 ^ JlaL^I ^_jLi-o IxJoB 

Ju-L^l ^33 Jo iLoi^LO ^Lo-oJI oJuJs C->-lp- £(ridges 

L^bitiSI (jy^ jLip^l 3^ '^3 -’ ^ 3^ £C»jjUjlo oljLo (iU,l3 


.«CmS.*s»> dlJiM.) 


dbjiji) (jyi?J3jUl ^bjjl (4lx jJ^bjjx 3 Hx_uJl blij L^l _ gj'c _ (i 

33-0 JXif'l .^_jJajlIl ^53 * 1^1 ftUasJJ d-o 3 >u<aJl C) 15 j_c>Jl 'X >jJai 3^3^ 3 _^ ^3-® 

l 3 _(ijSUsl lllal^ .CJjl_uJl ^b^l 'ibi_£«-•-> JlaL^I l 31 j_:^1 3^ 

. 'Xaj^ub Ia-o-Lp liszj g-0 JlaL^I 3 ojji) jLic>-l 3 3-*^^ ^3^^3^ 
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uLolgJig uljlJ 





.«Cmj^» 4;«a«Jl ^Ua^ L3)y») :(167) J5^At) 


JwO-PuJ 4_t_t-oO 4_t-t_Q_ur '“I 4_j| 

t;JU-<iJl iwJaJlJl i 35^ ikLixU g^^hv_tu_ctj djLs tiiAxL^ t3 

ft ft 

•dlLijii jjj J-03 ^3-® 

J-*^ L^-iSL^ (ibj jj j_uJl3 tCxxlx!^ L^ 

Jjg-iO-) 4 _t_Lt_Q_ur ^wxx*-) .ijju_L?Jl iojj?Jl 

io-ojiaJsl ^3-!3_uJl 3)-o JoJlsJI Jj-0 JucL^l jj jt JjJ JucL^l g_o 

1893 ^LsJl ^3-0 S^3i ^ 3_uJl3 j^Lp jlc^cxil ^3 jLco^ 

3-0 )j^L) 6 JjJl :^1 bju-xxu j 3^ (jj ^5JU.x^xJl 

4_t_t_t_Q_U/ 3 .^wXXXX^ d . . 0 J.i tl d_t3 ^wxS^^ 

_ ^3 y:^\ i^-oJzJ li_ ^ 3_ mj\j ^y>\ .AxL^l 3 plj_9 

.L^LasLi^l^ ^bjJl ipj^ 3^ OLiLu Os^l j^Lsz-oL:^ 
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gjLdJI uiJI 


L^l ^ _ yo\ t^U_84 -1^ 5^^ 

jJslc^ d.Q.3jj j «/)lj j^Lp .^Loo 360 55»tL) ^U—«iJl l-JoqJI ^7 ,.< 
^■■Q - (J 3 J 3 I 3 o^lSLIl o^lSLIl dlblSLIl 0 ^^ 33 -® 

dJ-JlM ^3 ^UaJl (j^b gjb .;JU-<iJl iwJaJlIl oLr^b j\ _uJl Ijj^ tl895 pbzJl jj pljS 

(Jj LoJlIp (JbJI ^-Q*v^ll (3 C)j-^uSb ^5J^_cL^I filhvll g-o t^lj_s 

dii>j3 pljS d_L*i_uJl ibjL?- SjLx (168) J5!_JJl cL-o 

.C3Lj>9jJb ^3_uJLii^:>3 ^3_uJb 

135 ^ c9U-<i Ja^ ^3 ^j-tuib 

jb_U-^IS^ (Jj U-^523JJ (jl5 ^ 5 '^^ J-tii^Jl j^ 3 l ^3 tJu-Lc^Jl ^ 3-0 

;Jj ^ao \yJ^\ 9^50 .j*t5bUsl oL:^91 ^3 J3^ 135^ 





«^lj 9 » 

jJL^I «^lj 9 » 


.OJlojm Cm^ b^);u.«^ (^bLw ijs- 41aAmJ) :(168) _mJ) 

.JJV iil ^ <(JUiAf) ^Vj 


160 

















uLolgJig uljlJ 


^ 3-0 ^ 5 JJsl ij L^l dho) JlszjI tLoj^ '^j'^ 86 -iii?- 

ij dho) '^j-^ C-ul5 i3 J_ U-^aJ ijSij (4 II J_cL^l 

3 )J^Lp ^L>}^ ^l)-® .L^ljJ^yi tjyAljrUsl Jwlr^l 1 j_fls 

{Sj^^ iwJ^lSLll ^ 3 -o jtoSUltl _sJl jLo-sJa-o ti)Juli^l ^ 3 -o liJ_t 

j^\ U_Lico dLo ;J| _ 03 LoJJx .L^iis ^Jj Ij^_ox 

(Jj U-^3 jm 33 JJX .^Ij^ dJa_tul^ U-fljJj?-! ilajj dJblS ^j^jj LszjIj^ tU_ 

3 )-o ^LszJall jA-wa-o dJLjl) (jlS tU-^.Jx j^Ja-> c-LlJlIl jlS Jj^ 

■ ^^;hQll twJjJl^ (Walrus) iaill 0 ^^ 
LjIjj Lij 3 cftLi—jxIl (3 U-^ 3 -oaJ ^>-0 1-315^ liJx (jLij^I iLki*i?l 

jjptJl aL ?-3 ^ jlia.*j>- 3 )-® 

Ij^ j_uuLi jl5 -i^^-okaJl ^^_SLI1 13 1896 - 1895 eb_i .Lxi_uJl d_Jaxil 


LszjIj tg _OjJl Jj?- LoAIX .d.J_ uAJI d_^^^ Jj?c _tu OLaJalOA 

dljjAjji ^jyf^Aj ^JlJaJJJ i_£!_ (ASA-^u-o ^jj ^La3 AjJ 

^ 3-0 JS clxJJl 13^ .(JU-JlIl iwJaxJl (Jj LijjJa ^_Q <<«) LajI ^ Jl5 J^.ta5L^ 

Jj (3-*«3lji)^:^3 (3-**^^ J -*^33 tl^jaSlla g-o ^Iji dAALuJl CJ -03 .( 3 -<*^Lji> 5^3 j_t«3b 

.1896 pLszJl LX-owa J JLoLj 

(3X OLo^lss.^ dUS J Lf td-oo-LsgJI OULcJl (3-® d.^^^ (Jx dl^zJ) 0-L^ia»- 


aLoxa CjLuLs C-olS d-ooJbl JSJI .\jj\j^ _uJ JUxxJl _^1 ‘^'-^5-^3-^ 

OlXiL^J C)1_tuLs^ c^^jJaxIl jUxJ C)l_tjLs^ aJj^ L^lj _:^1 

(3-0 (3_( 35 L*aJ CjI^j _uj gjjl j-oJl J^L?- L^ipj^^ 

(35J ,4 6 ^ Qj_ CjIsI _<iA591 j^^zj (35J tCiLiLcJl cax J o _auJl 

■^.jjIaQll jj?uJI J (3x LxAa-3 

djls t^LjjJl diiuil^ AaL^I LoAIP 4jI (3_(Jj?:_uj «^1^» diszj JSL?- 

jLlIl JL) iJ^Jl 6j_SxJl (3^ Laila>!y 5 IJx 315 -^bjJl cl_ ^1 (3^ Jj b-oli^ 

J^Jl ^wXo^l J -0*^5:|J5^ (J1 '^1^1 i^dx -BAjLwJI ^bjJl ibLwjj 

l_£bAj ?-3 iul^-tiLszJl ^bjJl C.'-*u-«.l tiSj^ t 3 ^^^ :( 3 -«Ajlj l-AJ 

(Jx (JjJi CjIs^JI (JXS 2 -) J dlbx JlS dj! Laj! C 3 S 3 .aJj^I ;3 yy 
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gjLdJI u^l 


(jl ^ .L^l oL^^l ^3 6^ Cjjo eUjl ^3 jLo 

Lo ULc L^! ^Liajl ;5jJ jl5 .6Jkjl mJI ^L>jJI dL^I g-o LoL^ ^^lJal^ Ju-L^I t^Ij-^i^I 

(j! J-^3 (Jlssj JJ-ptj ^ 3J^3 ^I UjULj ^j5J ^j-o JU-«iJI cLptjL) liLls Jlsu! UiLoj?- 

IjLib 0^ ^j^-o-LI ^j-o 

dA*j2-o fSy^ t jU5L)j jLpls ^wJLk ^Lzsj j_^lh*\.il 

^IjjJl^ ioiL^l ^3-® ^—*^>131 CjL-oLjjJI JjI _u*-o jU5oj Jj?- -j^bJl 13^ 

.Ja.*j?Jsl CjIjLj i)i^r***-^ 0*^-5:!J3^ 

3)-o ^j-o OjJlillaU d_jU5o| ii^Lsz-o^ ^3^1 j_ uJU J_ 

^Ja_^L)jJI jLlf-^l (3 g-«33 

• * ft ft 

^L) cL^ 145-^ 3^ ^ 3—^ cc^Lil _ ijj\^ 

.(169 J5 n _(iJl) dUsl ^!a_ »j ^bJl jLjJI oLi^l 13 UJiiLo I_ ^ 

jl_ mJ ;Jj3 £ jU_(iJl 3 ij^ cil ^ 

.3^1:^I L^.Qjn3 3 SJjLuJI ^I->jJ1 



ummu oImI jw ^1 jLwJI dj5Ul <Jl>£u> 3 :(169) J5LmJI 

jrylj 


OJjLuJI ^LjjJI jl j-ollll JuOJlJl j-o jS^Aij Ais t(JU-AJl SjSJl ^_Q in') 3 CijSj ^ 

Jai>'3 frl^I—ui^l Jai>' ju £3^^! ;Jj JU—aJI j-o 5 iLp 

j-o ■*Q'i 30 JUAj .yU-^i 30 sji?^ 

^bjJl 3 ^>^1 (Jl i3j^l j-o [Sy^ b^ C)Ai?tj JU_(iJl y>o 3j^1 

^l->j-ll d_aJaAo 3 l 3 j^l ;J1 j-®3 £JU-£i ^ ijjL:^! 
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uLolgJig uljlJ 



ij jLlt) (^SJJ jU^I JU^I ^b' :(170) 


eU)l (^jLp cU)I ^wxi^c-tuJ ibijl ^-0 (j**-*-^5:iJ5^ j-oJ-uU 

;Jj pUoljlj _ UJ ticcJa_uJl dQ«hll iJbJl dQ«hll jSJ £dll?tj 

^juxJl ;Jj ticPtJa_uJl oLil US t(jU_ij tUcJa_uJl dQ«Ull 

jSl JS_(i(j iolill d_Q_JaJl DJjii d_Q.Jf> .^bjJl juLL) 

JuLP i^^yAlco C-(.xc>- £(^^-0^1 ibijl ^ _o jLlIl 6^ Jc-Lalj JjSLib^ _o_Jl 

.(171 JSJJI) jUSjj j^jlco ISfli -jrba ^U-szjjl 
«C3Lol3>i» ftUl ^3-0 olj^^ i3-^ 5^ (jUSjj 033-^^ joLiJl 

^ 3-0 dj^iszJl ^LcJa_tuJI do^Ull £^l_ijJl j^L) .C)l_ta-ccJal (j (gyres) 

LajI dQ«Ull ;Jj L^Ico d_LJaJl L3jj?tdJ3 £dj23ljJl ^L)jJl (J1 

dJilr?- jSj-o ^3 oUsl (3 Id_fls iwc._ujj. jUSjj osj^ j^l) 

tfJldJi) j^Sj^ £t3USj| t3^ d.A.£?-Ujl d_L?-ljJl d_uiLc>Jl juL) jjl^j 

.(172 JSLaJI) cUl Sh 
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gjLdJI u^l 



.dL4l Cam jU5o) 03j^ *(1^1) 

SjSLIl v_Q tn\ (J itL_uJl L-ijlit CjIjI^jJI CfjuuJ^j^ jub v_.>« ««> 

lS j^>tl JCc- ^Laij^l L_ilico IQQao> (3 ic-l_uJl IwJjL^ jaaS^zj^ tJU_ 

ip^jJsl CjIj' _ ^1 jaaSLrJ C-ca:?- lju _ tuJl IwA_ mS>0 ^c^LajJ^l 

^5j5^1 ^Loijyi ^Lolijl j^Sb jl 6j\xio ^bj JsL^I Jlitl cLc^-Llo 

.L^ljJ^yi ;Jj (LmJ ijujJ^ lju 5 



djj^ Olol^d ^Jl ^ jlwJI dlM'l :(172) JSbtJI 


.OUa^M^I ij 


Ja. 4^1 OIjLJ 

Lh® i 3 ub-S*^ ^—‘-‘ 

jLj 0^ J3J.AU-0 juLiII I jjb . Jj?-I^.wJl 6 jji) (^^Lp Cjljbj L£JL?- Ciljl^-b 

Ja-AipJal i3 JjU-0 jLj I_(tJj .^j^l JlC>J1 jLj Jjjj^is OjB ^ _aL?J1 

A<o /jLj)) _I d_tjbb ^.aJS^) (jbbJl 
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uLolgJig uljlJ 



JU^ ij OL0I3JJI ob^'^ ‘( 1 ^^) J^-^l 


.SjjLsltl CjIjL*^! 0-0 (J1 (^.w-Lb^I ia.*j?ttl JU_ ^ ^ _uJij 

. JiixPtXI lILo-wj ^3 jb^I ^bJL^' (174) ^‘ 1 11 

jLjJI 4J3^.*«-o 6 j%iiL-o cl^I_ui^I JLs^ ^^ 5 .wIi^^I ia.*i?LtI Ja_ 013 4jj1j:^ 1 ^bjJI 

(j| 33^ 0^ l3^3'* 

^.tLiuSLLI jblS^j J^Jo LoJlLc ISoj-o^ (JLs^I 

J5__*io djSJ ((^LLUsl dQj ;j (eddies) «( 5 ‘ij» CjIjI^ j —q 3 —^ 

LJ.IJjj^Ib — ^didl jLj J5^ JJoj^Ib (^ 3 jj<a-o b^B Ijbj liUi Jlssj 

jLlIl IJlH) 6 j 3 i !Juj (j! ^j-o JoJJu i^Ib dlbjb jl5 (<<03:1^35^ y33 JaAlII 

^ptdl (Jj ^ «j^ IJl>j 3 Ib» J 5 £>- JaAJI J.3 Jj dL_u*5U,I ;j 
dljjptllb IJuJ ciJU (iJl LlJ^jIS i 3 ;3*jljr^—iibb ^3-o ^sdpJl jl J J3j-® ^ * 

^5^ J3^ d)IjLj J5bttJ3 tJjLhllb IJuU dholll 6 jjJs JJS- .j^yJaLiJI ^3-^ IJulszj 

b^j^l (jA<dJa ^ _P JaBb?tJ <^1 _tl 3 )^ l 315 dUias dl_13 g-o -L^lj_b^fl 

£ 35^3 jdSo jj^ (Jj g^Ij-II jbj^I _Isz-o iJU_^1 

JU_<i ij CiljUlU <luhjjsz}\ (J-ooLolIl jU_Sbj i)jJa3 _aj U-l-*-> -g_<^ 3 ! djitlLo 

.L-)IjIxol J 3 :?-i 3 d_4ujLJI jjUj (J-ooLolII cjjb ( 3 -® jdSJl jls t,^^.u_L!aJI 


.[^wfjrUil] .La ^LLI (j^ i^utSoJI jLjJI 5 t^LLI Ob^'^ 3^ i 5 '^l jLd :Eddy (^) 
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gjLdJI u^l 



^ OIjLjlU :(174) 


jA _ (i(j .d_ tu_ojJl ia.*i?cisl C) IjLjJ ibjL:?- ^3^- 6jl_ cP (175) J5! _ (iJl 

v_Q ) OLol^i^ jJU—jJl SjSLIl v_Q ) OLol^i jAj J-oliJl Ja_c>Jl ^Jj oi^l Jai>' 

d-JjzAil CjIjLiII j\xIj c^LsJl gUjI j__ ms ^ SjSLIl 

JU _ ^3 JU _ ^3 OLol^i ^_y£l SjjLJl ji3_5Lni>Jl 

^JU L-JadjJl CjIjLj l-JoqJI ja_P Cjj^—S^ iol^i jJa^—uJ 

£<<C-*.^lx^>> dj_£i _ uJl pUo^?- j _c- _ u*-o jLjJI .(176 JS^_(iJl) 

y^\ i)jJa3 ;Jj Uap ^ .«^1^» d_Lca*uJl ^_Js- 4lL>j jj d_Lo 3)-^^ 

3)-o yU <i Lisli IjLo dUias jl 7 041 

jljri£>yi d_Jjj^ ^ ■ j^l ~ ^-aI^QII gLLip l315 j^ dj| 

.d_ok5jAll 6 jjb ij jJalll 6iLpj ;Jj jixkij J^ 
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uLolgJig uljlJ 
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iMujjJi OljLo :(175) J^JJI 















gjLdJI u^l 



iJU—uJI oia^l Cij^iLj jljd ojjUl .|Jlo— mJI ^ .USH ^ OljLo 


:{176) JSLJJI 


dJLuijSl ^jJI 


J-QJj ^5jJl j3^1j_jL^j jJ^Ll) ji^3 IjJ^I _tujl iwJjS cA^^Usl Oljl_jJl J-o_ ^ 

LoJ-lp ■ 1 (JL^^_^ ^ IjJfii?' L_i_tlj^j^ iijLJl 

ilr> C)A£?tJ jl jSLff JU_ij jLj g-O 

;JU-<iJl iwJajiIl Jui5lj g-o cb_(iJl ij tLjLooJl ij yU_ Sy?^ .\j^ 

• LJ^lllIb U-^iL_uJ 

ioU^ls .ioj?uO ioU-3 C)l_iSbo CjLoI^jJI j^^zj CjI^J _wJl (3 

.jlj_oJ_w/L) J-9^-9 dlbjl) L^l ^ I_* iol^i 

«^LszJl (3 ioU-^JJ IwjSLo y. _ S\» L^l \ys>-\ Ja-^j^c-Ll JU_ ^ C-*_il-o 

tdHjji) Ja.*:?Jsl JU-<i JJ^ ObLoj 

CjLoI^jJI -L^-tuJij Oblij JSLLo LojI ,^^LU_LkJl Ja.*i?Jsl JU_ ^ 

.db^l Ijjb ijLszj J L^ ^3JJ3i^?Jsl jlSLtuJl ^3-o Jsl ^JlSzj 
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uLolgJig u\j\jJ 

.wtltuS^LsUsI C) 1 jLjJI» j^L) dHjJb dl^Luiyi iwJj^L) 

ij ipL_*aJl Ljjl^ £jJU—<xJl 3 jSLIl v_Q >n\ ij ic.L_«Jl ljjI^ 

j-0 )j^b jLllb LoJuLP L^J 5 CjIjLjJI 0 jjb jl ^5^ L^j £1^31^11_ 

cL-tl J-*-f .LoL^ JLpJI 3;^ Ijji ^3^ (Jl (3j^^ Jai»- d.QjnI.<:!> 

J b^ i^JjJl gSJo .CjIjI _SiJ tLSj^l ^Ijbl Jj bji:- 

.L^jSl JuO ^5JJ3lI J _^I j^JjJl giJo3 L_a»I JuO ia^jJsl 

3I 3IU_u* liij^^tllb <is 2 s>\j}\ diip-jJb ^3^ j 33 JjJl I jjb ^3-0 \j\ _ S Icj^ ^ 

CjUsJJJI j^ 15 zj .(1I3I_ 0(311 iai>- bjjS bsi^Ij Ij-o-o d.^ia.'gj jLs tl_>3-^ 

^ “• 5 bU,l OljLlIl iilb?- 13- LJji^ cLcob d.wh.d.c»u^ (ji?ia3Jai>' JJ^ d_R:>ljJl 

.£lL*Jl J3«aS v_Q hco 

U-31 ^LoLft d_tu 5 ^bUsl _ 0(311 OljLjJl J ^^jb^jiil ^b 3 j 3 ll j^—Sb jl j_SL^ 

^^^3] J.aAji ^3 JV-^bl o( I- -■ 3 j j ^w) 3 ll jlAijJsl .^JaUsl jo^zJ J ic>- 3 LoJJ 

iaoi?j)l Ja u(3 J jjbjjr^ Lij^^ J-c^j 3 lI jlS uJ C) 3 b>'jJl J-«a 3 3 CjIjLjJI j^b 

Jl 3 lo( 3 lI jLoJl j^Sb ;3 jLo j^ OjucJl J 3 b>- jj^) 

J3^]a3 SjtlqJI CJjb jy j 3 *lc> 5 -Ll j^—J> 3 L 41 Jajj .Oj^l J| 3j^l j-o \Sj ^3 ^ _^5^ 

ft 

tCQ A^l^zJb LajI OjJ_ qJI cjjb .Oj^Lo j^oo_(tJl (—Jlszj bj^l 

_(ill J _*^1 j^ 3 Usl ^>3^1 CjIjLjJI^ ju olall L^^jJa j_o ^jJsl lb_ Ct> 

jxtSbz-o ^_QJI3* _“'I jbj bLc>-l j^JaJ3 £jl_jJl 1 a^3 j <4 Slall Jj_ 'Iszj L_b_ooJl 

jAtiJaJl^ djLLSZjoJl CjIjLjJI j-o ^jJsl IbjJs .3j^l ;Jj ^j^l j-o 

^LAU jxt-bjJl J-OJlJl 3^3 £(J*‘-0_<iJl Oj^L-O L-)j^ 5 zJl (wjs ^iJ^l J 3 ^i 3 -J 

.i)3?tJl C 33 b>'jJb 

C)l 33 ll:?- 3 ll cbjb i^iszlJ .j^l3 jy baji d_ta5bU3l d_bl3Lo(3ll CjIjLjJI L_illco 

CjIjLj -bsojjj .d ooj 3 ll SjSbl Q-waj J cb (tJl3 LJlo-waJl ju j^j^c udbl 3 3jiJb 

«3LtjJl»_) ^33sUsl d_cc>-m,l 6jJl)lJaJb Lajl Ja-LC^cisl J '^^3^ 'ibl3l*£(l d_4u5^b2-o 

3^d.j c(i^ 3 b-^l -LiX' ^13^ 1^1^* ^1 d_t_Mij «j-diaJb) d_tjb_o(| d.o-lS) ^Jino} 

C)lj3i ij (5bJl3 t(ENSO) «i^3l:?Jl 3 ljJLi£i 3 ll 3_Lu»_) Ibjii ^bJsl (^U_ 

3£?tj disljJl cLisl ■ J44 ohll J bJsLft C)Jj?tJ3 tC)l3l-o( ^30(3 ju Lo 
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gjLdJI u^l 


.JU_C)jJ^j-oJb jLj (3 ia^^^Usl J-i^l_ 

Ljj^-iJlS^ dL_4u5U,l JU-<i : j<4 ohll JsL^I ij C)lj\^ ^ 

ISijj-ol ij 1 jj5 Jl^ _(iJ U-Lo tj^ljJl iwJsijJl juohll ij 6iljj 

^LsJl ^3 i)jjSLIl ji^SLils ^3 ^^Ls^Jyl .IsLi:^ j^l L^-iSLI Is^l 

.^uJl 6jrC3 IwjLsJ^I 63^ ljJj?tj CJSLjj 4isli 2010 


4 j jLifl JuJlm 

L^ .jLltyi CjIjLiII (jl ^^liLo <3 ^^Uil tLo jLu-0 

ft 

.^i_Lp Lo jIj>^ J^jOjiJl ^_Q^5ij CjIjLj 1^33^ CjIjLjJI jl 

6 J 

j-03 IwajLoJI jLo 3 i:lIl d_Jja^ 2__S^1 jjjj jl ^^LoJJ jSLff tj-j j-0 C-t_(iislj U-S3 

jJ-oLszJl jjj^ ju J-pLaill ^IJlpsLuiI jSL^ .ij^U_<*<-11 d_j_oo iblj dhot 

dl^Q) jLSL^ £ C-<j5 ^ .d_cLptJsl CjIjLjJI I_JU- 

ft 

jLj ^ ■ j^^^ j-®j _^3-® JoJL!?tlI CjLo^IszJsI cjjjs _ m 3 jl OjiLsJsl 

cdj^U,^) dj>^Ltl LoJlC>u.«x« dLszS^ JjA 50 J3U0 CajI^ c j^5Z-0 clcol (3 Lo 


JLo.i£?-l iLsz-ALtuL). j^LtiLo Li^So jJ t 53 Lo_tuJl Caa-aIiII^ iwAjL^aJl jw^^till jLs 

.jLjJI ^JI ^35zj Lo-^J^ ui^ LLa:?- >^5^3 

cLr^L) c\ _o dho) j -0 .1 jjb j\_)l (177) J5!_(iJl i3 

jbljCsl^ £ 6 L!^yi j -0 djszS^ LjjJzIJ £ipl_ M jjj-JlP 3 gjjl JlSzj .LoL^ °78 

^ 3:^1 SJjJsIJIa j -0 djszS^ dJoi?-^ jUS Jlrj jj?-b ^ Cj_ M iwJjliJl jl 

1 jjb 3j52J .^wajLoJI jujj^lll jX- IjiJiS L_3il3i-0 ^.cC>uoJl (Xs3^ jl £j ^3 _(*L ^1 JJX 

jLs £jLjJ 1 jX ^iiSjj LoJJX -L) 3 .L:^ djzSi jLjJI jl (jbljrCsl Jj jJbUaJl 
C)li>jjJlj i_>*jl ^3 jLjJI ijyi?u-o j^yii d.^£?-^l .(drift) ^l 3 jLil 3 (set) d .^£?-3 ; ju-oL?- dJ 
^ jL^-LI (3 d_tu-t_Q-o ^LaaJI dx^j^A) 3 ^^ Lol. i^^j^LaXpcJI 

jt ^ .t-t-t_MAA J ^ 53 Lo^_uJl CAXAilIl 3 iwAjL^aJl juw?tlll ju (jjliJl _ m\ (177) 

. jlliA^ dxlsjJl jl 3 170 jLlIl d .^3 
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uLolgJig uljlJ 





jLJI JbiAffcJ Cm.^3 '^\ja}\ jto3cJI jo ^Ijk3(2u)l :(177) J^JJI 


iojMII C)Lc>ui?t-walIl ^\y>\ djSL^ d^lsjJl^ jLiIl 4.^3 ^> 5 zj ilSo y 
jl_j ^jls jLu -0 jo I ( 178 ) JSLJxJI i 3 . 4 i^c >-3 ;J| J^jo^JJ 

jLiIl jLs 6^^o.Q.U Ojjjj^l cLcoL) jLu-o (^^Lp ^^Usl iasL?- ^ t JU_<^^1 j-o 

tlplsjJl^ jLjJI ^1^3 3^ ^3^ iJl 

ft 

-Sj^Loo Si^-ojUsl Jj J-o.*__u» djU cJU Jj ojSl jLi5>'b 

dbj dpl3Jjl3 jLjJI d.^3 tjT^ Ja.*i?Jsl ij ticLJ3jJl OU-^l 

• dj^U-uJl O Ll*.*.llll3 L-oUaJl juxpuJl ju djjlitl 

ij iob?- c ju>^LoJJ LJlco L^Li^3 Oljl_jJl ij d-cLaAil JoLf 

tj^jLszJI _LI (J| ‘Ij _tujJlj d_(_La 3 C)ls^tlc>-1 ^£>33 C*xc>- _tu^I 

J-oo jLlpb jSLi cdj L_uoJj [sis>jA io3__«/b?Jl OI3.JJLII3 OljLlIl CjLtiJai>ws 
yXSLlIl CiLo^lsUal '^-9j-LI ^^baJJ ^ £«(3'^b> CjIjLj J-* 5 \_(ijJ CjIjLiII 

jX- J-ooLoj tLxLLkoJl jU^^l j-0 J3-0JI d_cX!?Jl ij .djbb^l dis>uo j_o 

li^-ojj ^jj C)3jJ3jj j-o ^53J_uJI i3l-‘-*«-II gisxj ■tjT^3-* ^ Sj^sltl CjIjLiII JsL^I 

jl £d_LP cLL^aAltl ^5^1 C)1jLj3 jLj ij i^^-u-Lk^l j-o d_^ku 

l--__u»LLo jLj 33^^! j-^ • j->j^I i 3-*^3 5jb?tJl j2asj Joib I^3j^ 13*^50 

jb?tjj lXj £33 j-o 3^^ ( 3 *jLj 3 yi 3I-* -^jl_<**^13 ^j-Il j^ 3 jI-^I ^ jl ‘='-£:'bjl3 

^^txipcJI jbj (JL^-ui 3b-iU 3 
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uiJI 




^ojLoil (,^la3u .ti^jliJI j[mjo ^JS' jLill job :(178) tiJI 

.cL^I ij) <jL^VI jou jLJI Jl^I 5) 
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uLolgJig uljlJ 

gJl^l OJ5J5J 

* * * ♦ * 
gs^joJJ Ijl_tu-o jlico jl toLoiiJI (3 LJU ^3 i 3 cLjI 

CjIjLj ^3-o _ uJl Ll:?sI-o £^s_ cL?Jl jLu j-o ;JU_ L^jJaJl J _ £03^1 

cL^L) ^iisljJI «^ 5 i|» CjIjI_ 3 Ju-Ltl ^wJL:^! _tu-o 3 I tjLiII JU_ ^ 

« 6 ii» OljLiI cJ^ 3 ;Jj ij OljLiIl J-^ 33 .iff-LuJl twJjl^ 

L^ljrt mJ3^ jU^yi J 3-0 -lUo 100 (Jj 60 jJaij 05 — jl d isljJI 

d_ M^j}\ «^ 5 ij» OIjLJ^ cjLjJI j-P- jUl^ C-ccco pWl CJjii 

j -0 ULt c<d}ja^\ Jai>' Oj3 cIaJI ULt j-o .d_ 3 

(jj VMG djL)A£?Ji oLj^ijiuiyi j5j £( 3 j^i ^50 

Jl jL^i j -0 (j^yi j^ijjsi (3 

jSLJlIl i 3 J-j-ojjl .«'d£-j^l (VMG) (jlszJ 

(jtl_(i j^ Ij-£^ dJLlijl dLjl jLjj d_Q.Lg. 1 l 3 l 6 JoJl5zJ1 «( 5 il» ob^3 (174) 

l5L)j-ol 

^_Q tljj .ia.*i?43l <3 fSJ3j^ CjIjLiII jLs tJjLulIl cLiluflj 

i 3 ^d^b-oJl jL^yi J 3 -W 33 OUaJaiJsl ^wsLcP i 3 CiljUlIl g-o J-oLszIj jl cj-oii j_SL^ 

( 5 ijj y 0 -l£?ij ^50 cjai?- iILfcu -0 icLojzJl Cul5 Cj^L^JI j 2 asj 

^ jAii ^ £jj?-Lu( Jl tibLu^ cjJjl Jl jLjJL) 

. LtuJI j^ dj^^^.iO (J-^ ^^LtuJ jl d_d£- 

^ £ 6 A£- ju 3 I (Jl C)^L?-jJl d_IL ?-13 

tC^lf-l .ij^U_wJI i?-^Usl j -0 dA*3i CibxxlJ 3 I d_Lff-LowaJl jU_3^1 

isLiil till_tu-lsl C>3jt> ^ I^J-oLrIj jl Lo^jini>- i^cPcisl jj^ (^y?-^Lo (J_C- jlS 

l^^Sj jl ojL^cjJl J-c jl5 _6-^1 ia-*-c'=-o-LI _0(^1 CjIjLjJI J CjI _J| 

.jLlf-yi j\52J jUS I 3 jj?-LJ ^ djjJaj jLlIl (J_c- jjjils 

j^l jo j -0 ^yJs Ja_opJal (3 _ 0(^1 CjIjLjJI jls iJjiaAJl L^ls^ll:?-! ^ _o 

.(LLsJl (3 C)ljjj?tj 


(velocity made good) (^) 
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gjLdJI u^l 


^ oImVI JjJlm 

j-c- 6j_>3^^ L>^ ^ cdjjs>o d_L>j ij ^^ 

(jj jl_^ -L^_ O^ ‘lo^U d_ cL?w3 CjIjI _o ^5l 

c ft ^ 

jl o-® j51iU Sjjj^I ^jls C)Lo^ _u»lj Ijl_tu-o (^5_*^3 tLfljjiLp 

lj3ilc>t-o (j^SL*_u» i3j3j-^^ ^i cLco^I .^iS>u^\ cLco^I (3 dJ_cQ.wJI 

CjLo^LszJI tjl_jJI ^y^ jl ^^1 jl5^ C.*_^ j_t 

.jLii^yi jLiIl jj?-l g-o (j 4 jI CjJjI Ojjjj^I t^Js- dljLiJI 

d.^5»-l^» «j_1 Jj?” 5^^ ^ 

5jjt3 43j:sz^ j3 OjA_9 J3 ^-€‘j tJliajjUl i^_7^5J3-J3j^^1 _3^ 

Lo ^SLu jo 0^ii£>jJ! j—^ O^S^S—^ J j?" j^ ^^ 5^^ 

^ e e e ^ 

j-0 JU_Jl 70 Jlszj b^l gJij .Ij^jI iSj^^ 

^J3 200 Jl I_ ^LojjI ^J£'I ij-«aj .Ja_US J-^-o t,_Qva) L?_*^3 ‘I_o^SLo 

£ jo>-liLcjLl LJlCO IJ 3JI3 Lo^Sjj jo dJLojJI iJSv_(to .jJ>tJI ^ia_a) _UA^ J53 

1)^1 C.<->-o-ty» :(Jj Lo C)j\3 (waIJ .g_fcol^ ,1a(Quo J ^laQ > l^3^l 

J I^J^ d_Li^ L^l cdj^JjJI 6j _;?o£aJ! cJ^ _ta-tSj-oj ^jIs J_) 

JLuol 10 Jozj jjo I_j^l ijJj j^Ls* .«L^-Lft ^LssIj^I \j\ _iS _uJ! j-o3 .la^ojjl 

C)j\3 (waIS^ -jLiJJ ^3^^^ JjO I^j _oto jl Lo^S^ jl5 .Ja_ SiB 

jl llaa>-^ ‘^5^1 3^ I_o^SLo J ^jL^l OLoliUJl ^1 Jj?w_ 0)1 d.(.LQj jX- 

OLol^ _o)b ^o£>t-«aJl oL^^l J J_djllszj La^ i3j3j_H 

£«Ij3j1 JIjLo» (jyft-Jo jyial_(t dlLljfc j^ JLo_«tJl oSjiaJl (Jx .Lo^SLo 

Jl JJL€‘ ^13 ^LL(1) t,^ial_ttJl ^_q1'?- .oL^^I dUS J 3I £«lj33l Jl jiajJI» t^j3:sz-)3 

ft S ^ 

J ijAilxls Jxc»- jx 5 jLaX 3Jfc3) «l3J J» —) <-3jszj (^jJaJl J_ftl 

jjJ j5J3Lc>o3 c^^l^J! 1 Jot) 350 Jj3j-Il ^UaJl jJdo Ij^jI J| jLoo^l J_Ix 

do_LoX ^IjLCwy! (179) JSLtJl ji-o JL^ j-*-«^ fisiL^I ^o-^Iftlial_0)1 
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uLolgJig uljlJ 



.OljLo i^^sd^\ 4j^ 5^I ^IJ3bMil :(179) 


jLccJI ^^ 

3! (4_twjLIl ^J^ <Li _Ji-o jLiU i) j)^\ Jj^jJl s-jJsl ^Ijt 3J 

Jl 52 ^ 3! i^JlL) jI J liJbjij (jlS^ li| Lo _52J (jl dj ^jSL^ L_i*Sl9 tj * 

^3 t^bjJl g-0 ik>L*LxJ l 33 tu5 £tw)L«aJl i3 ^LtlLo i3 ^ill52-03 3J J5 

4_ uJ 6 J33 ijS^ -j^j^l j-o ijjLLtL) JJiiij CjS li| Lo ^^^52-0 

CjIsI _tu-o Jiillj C)U3t«a)3 ^13-0! ^^3^3 ^ £^3li-o ixcpws i3 CjIjI _jJI 

^1_i«-o j-o 3 jJ 3;3 ^13-0! J-«a3 LoAIC- .4J33 CjIjI_ 3 ^^AIj dohlo J_:^Jo3 

4i^3Jsl SjfCB tj^3 _030-P 4_tu_aj ^130^1 ^LojjI (jii-*J cjLiIl 4_fiJalo ^J^ Sj_ lszj 

4£>-3-L1 ^3^^^ cL^-wAJj 

j**5LsUsl cL^yij dljj?slj jLj ;Jj 6A*52 J ^Lu-0 ^3-0 4^3-0 J-*£33 3J 

.ljljj?tjl j^Sl ^13-ot ^ ‘01:^341 J\^\ 

.jLc^lJI ;Jj 4 _£_wJJ1j l33j-b ^wu*-wU jl L^lSL^ tOljLjjl Juki ^13-oifl Sy?u3 LoJJX- 
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gjLdJI u^l 


tlwJ 




jxiSLszJb 


I c 

(J^\ 







^1^1 

SjlpLma 


.^l3^yi J jl^l j^jb :{180) JSLjJI 


OljLiIl joJlc>siI d_L_J5L<ii 1 ^Jlc>s1*uj jl ij\_ oij-ojUsI j\i?-^LoJJ 

jlSLu» (J| d_t_tujJlj IAa^-O I jjl) (jlS .d_tujLJI t5lj-0 Lt^ idjAcUsl 

.d_cLiitl CjIjLiII Oli cLisl ij 

(3 JI^Lil_u» o-^ ^3-^ 3^ ^ <J^ (_>*jLo 3 j jLtij;_u» ^wJlSJl ojJj 

4jjy?- ^—^3 ■t3:i^3J^ Jj_?" 

Lo jLjJI (^^Ix Ij^J-o ^IJlc>sLu(I d_o-ti5zj ^^U)I» djli5 <3 

dfLlili 05^ ^ LoJ^ jLlIl Jovipo dLl^-^" L_i^» :4lJLai 

J.^_<tJl i^jlx .ii3J^,<t_o ^5 ftUt (J| jJiij» 

Jlo £«?dUi jl ij j_SLf ^ (j_5-I3 oL^l (3 1_sssb) ijl_ill 

jl (jyf-iil .3_iL-Jl ^Js- ljj^o _> -dJlS _ nj ^ U^^ilS d _xlji 
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uLolgJig uljlJ 


CjT i-jLtSSjib jLj iJI jrj_<iJ Bjl_ 

1 jjb .jLiii isj^zjs dj.*_u»3 LojI ^jj?tjLu(i 

15L)j-ol ^£>6 <--uS jj^ ^3-0 jIj?ij^1 (3 J3L5»- ^ 3 -® 


^bjJl 6J_(i ti^SjJI dohlx^ 'g_CO j 3^1 iPj-^uJ 

C)jJ3 .Ijj j3 I_tuSLsz-o IjLli jl _<*<1 jl CjL^^-cxiII Jj jiiiJLj .djjL;^! 

^3^ ^wolS jLciJl 3L00 16 d 7 c^ii 


I 4»^l 4 ,oJ^b Oljl^l 

OljljixkCil jl L^iSL^ joAcoJsl Ja^jkoJl djjJijI jl jSaIj jl jl_iSL^ 

(3 itl—uJl Ljjlif' c^JU «t«ll SjSLIl v_Q in\ (3 ic.L_uJl ojliff' j^j_ 3 

jryoLpI Jj jl C)l_jljJa-jyi 6A^ j^^ iijlAtl d_SJaltl <3 ^ 


J5!_i^jlll IJl!^ joiLcoJsl iasjjJl CiLol^ii J-p-l^ Jj _uJ L?-bj djoAo 

j^Jj LILp dJLjb^ tCAxszj CjIsI _tu-o j-o J-!?-1 jJ 1 (Jj ^bjJl _ mJ .d_i«cLszJl j^Ap 

-L^ ioLkll djlcJjl L^IjLj j^3-b^ L_fl-ol^5zJl d_oJi3l j-0 

jJ j-0 L_i_IjJsl «d_Q-oL5Jl CjIS^ _ASb» LjbJ j-0 ^Jllll g—tioisl j-w_^1 

jLopj dj^Ab LiJ jbj U-^LuijI Lojjp 5^3 

I5jil J5^ -U-fisjl_tu-0 jP IA-lszj JLslJl ij 


:ij^l d_Q-oLsJl 

IjjjJ ic-^Ujl d_bjLc- i^jIp dj_^l jil_uJl CjIjI _uus j^^ jl jSLfflw 

juj (3 «(Jl _ t» jp Ijuju LJ d_U ^Ij (3 t3j^ jJl _<*' ‘«-d _ iJa^us 

. j ifcSlj^ j^l *3 jj^ jj^b iwob» («d__ui-Qj 3 j^sl IwAS» 

LLssS^ 3-0 JU_<^l ijl 3^^1 Cj^LoLc- Cj^Ij f.\y^\ C*_slj 


.jijj-ll 5^0 jLw_q ^^Js■ LJjrCdJ 

tdic-jJl oJali 3-0 ij^^l ‘^^bJI ^b^l i3 1 ^ _ 9 jjJl LJ^1:^I ^£0 

.jruicLpyi d-oJalij J_cJl ^3 t^U_ ^ Cjl^jili 3 jijP Jai" :l_ISJok 
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gjLdJI u^l 


LlLo 5 Ll31 Jj^tuJl i._,._u<j?!j Ujl _ u<_o Oj^iil LoJ^ 

J-*5 600 isL-uco Isjvil BjvitL-o IjjL-uco Ijjr^ lillj ^J| 

tijrys^ OJulo ftU-uJI C-ol5 .(jLslJol jj?!j (Jl (3 ~ JU_ ^ 

1 Jak 3 LljJLiiiLt_o (j-o 3 I dtLuli fjS^ ^ LoJilt IJJ 

4 o^Ul ^Lsjl (j^3 tOjA^Jill die- bjjLii)!_<i_lj 3^ LjjJiiil 2_j|jJl 

JlLp- Bjail_ CjJo .CjLjI_ 3 Lo Uai- ^Js- _t^Lc^us 3 J^l_t 

-l^iU-ilsI 3 LlxtJ C**£?tJ t4£?t*pt«2Jl 4/uAJ1 1 j^ BJuju 

3-J^ .«JLi_ol 110 43 !_ uj-s ljjL«_o JU_ ^ 03 ^ 3^-^^ 0 -® 

_twJl 1 j 33 tid-otsjl 3-® ^SLill liLtl Lfriu 

^Js- J-co 4 jU Jistj ^Js- L^l 3-® .Lailjjlj 3 -Q^L> 4jj5B ^ 

.«...(Jl«_(iJI ^s>^i Lo ^3^ 3^ IjLo 3^ 3Juj» tLi_o (Jl«_(iJI 3i 

iwi«2j3 ^^ <j 3 —^ 3—^ '3j^ JL3 

* - ^ - 
3-® 3^ 3i C>l]aJa5>w5 .Bj-ttxJl 

.«!^L5tJI 3-® C*9^1 IJok 3 JLrIJI 

^ Ja^S 3^ j_Lo 3 ^ Bjail_(*i_o J3I 3_^ 

Ijl-'-j 1 AJ 3 ''' "‘ 3 ^ (Li_qJ-qj IvXj^ Ijo ^ ^^ '•' € 

4 c-^ Lif-iliw -33^ Jls .«1Jl:> 1j\^ LiljJaol 33^ 3^ ^ ‘^3_ 

Ja^- jLw-o 3^ ^Ijjso) 1*^Ij-iJui c«3 

LlLao ^ .LLoLoI &1j3 41 *A*« j 3 -T CjjjJ CjU-Lu; .4I03JI 

.ioLlIl BjLiyi ^Js- 

39-41^ 3^ Colill Ja-ojJl (3^3^ 1 Jl> 

4 Sy?- ^j^JlLLI 3^JilJl Ijak i^Lol tdjiiLstJI ^t3-ol ^ 

3I3JI C.o-«ac»-)3 4£-Lui CJ 3LIJ .j^?tJl J-Of- 5 4 £-j%uJ LLoJlQII 

45iJj) Oj-a .^3—03J 4Ail5>ttl OU^ualJl OJ_Jti 3-® 4i^3-o 4-a3 3;v _ > 

Ijj .‘ 6 j^ 3I d _jL| ^3 ^liLstJl i^Jl-sJI 3-0 ^ _pu<2j 

ljljia«bl dtljji) 3^ ^ .UjSIj 3i _stJI jr^ ^_ iIjJ^Lj 

/ b<LLQLal La 3^^-® 3 3 

CjLi*-Jiill 3^ j'_ ^ o^Lc■l ^JaBXt 03J 

CjljLiyi 1j-Bj 3 tdsiS^la jr^ CjIjLJ Cj3Ji£> ^t-o_u<J3 t4j3U_ «*J1 

4ja3t«2Jl 3—^*^ .4_-uolc>:La 3-*3^ J3Lfl03 3-o 
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uLolgJig uljlJ 

jS- jLj j_o ^j-o .l^.o-o3 (j |0 CjIjSAj 1 _^ 1^1 

9 - 

,^C)jb ilSLe- <Xj£i3J\ 3 jL« 2 £-^ 4 J 3 S OljLuil OU^s-oj 

.L^ljJal jUb Ijl_U 15 dJi^[si}\ iw*_L:^ bsti iwfl.t5 

Cc*j> t^tiiE>^Ul (3 ^’•j'_t^Ju^l CukJl ^LL j_ ^ JicJl 

^Js- 1^15 j_o ^ 4_L*i_uJl (3>^ dA^baJl Ja_|JI S^Lo \^jskj\ 

^JaAJl i»,*-*Sjj CJasb::- dljLc- dJLc- (j .1_^Ilo 

. j 3 ji»-l lilljl. U-L^ cLs^bj?- iJS’ dbui ^ OLojIs^,! j-Q 
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15 

qiiomll dnjjjj 


Laliia uJIgJg 


(4LsJl ij ^_yl) dUsl ij ioUsl t3-i3_ 

cd _)j-J?tJl OLLcJI id _15 

.L^.*_ooLaj _CO jl CiJ^szltl C)l_ 

^ ^^.u-OJ JwoLC' tj 1.0 j.i 11 ^ j.ir> -Vi 

«lff-J^ 1 L-*50 . 4£-b j-ojo Lo JuLC^ 

bbJuki 3 I L^jJkS^ d_LcL«Jl 

.l-oLoJI ji-ojoJl l-)Luj> jj^. jLif-yi ij 

_J 1 J_aj ij ^3-!3_wJl _tjl g_c>-jj 

^jb (Jj cUI 6 Ax5zj CjIsI _tu -0 

_u»l d_lil dH_^4)3 .L -)3 _iSbo 

(3 .j\iSb dUi j_ 0 pdsi C)l_ SjA 

^l^Ul 5 jlj 3 C-*-Q_ ^ 2011 ^1 szJI j_ 0 jjLL) 

C)d £?-3 djy^ii^- Ol^il L^l_jX- d _ub^^l 

L_ail 130 ;Jj ^550 L^l Aaiczj CojS 6 j_> 3 ^ ij 

pdsi Jjo djLs £^jbJl 1 jjb ^Jk3 lij 

J-c__dj .5 j-ozj OLsL-tu-o i) js>uJ\ 

QijiS^ ^■‘■‘diti.l 1 QijiS^ 

dlLas (jSJ 3 c-l JiJI ocl aS 

^'■■0 --II jo eUajIda 

.«L^j|^3 
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gjLdJI uiJI 


^j-9^_ ^ _u*^jJi gsi^i^ C-Uj5 ^^^ iuLti Cii^i^diJi 

5jjj^ i3j^^ ^JaAi ^ Cu jS ijJj ijSi^ .(^Loo 32 Jjzj ^ _t) 

isiLaJsl d_L>j ^Jj CJuoJzllsl tlL^-jJ! ^^^IjjIS ^j-0 C-OjS iijj 

• I ft ft ft ft 

^ C-) Jal ^^s\ ^3-oj (jl (J| (j^jSLIlj ^jLiIl .y^^jz-0 Ij-ol C-Uj5 (J| 
^5 j 4 )I CjMoj CjIjIjo p-i3 1600 pLszJl (Jj 

Ja.*:?Jsl ij d_4ujLJl ^5tJ-o 1 Jl*52j 

^5jJl t3-® ^5^1 Cj^U^j ^ 3^■ i)^lSU,l (jta-ojjJl ^J3\ t5Ai?-j 

Ljj^ 600 ^1_szJl (j 5^^ bl_Usl LijjSl ^jj d_L?-j ^3-^ _i5 

.^juAJ_3 SjLco LoJLC>tL*oO 

U5 tL_tob L^LojI (jlSb Ivif- L^J5 L^ljbl j_o _ u^Jua L*J 

t^JJl iS tiLUl J-^ j-o jS^l ijl LiiSjjw i_._ ms>- Sjj5 ^^3 

134:^ J-uijl J-dJl (jo SLlSJI ftLj (j^ 

jS^\^ jiQA ijl [ijS^ jl J^l^lj j_ a ^Lbj 

j^ jj-JlJ-iJjJl j—col .(3jl_b <3^^ 3 _0^ b— 

^^Lo jlSLo (j j5 (j ^S^JS £(j3-!-i^l b^s^il iJI ^*J3J1 

.(JLlll ^Lsjl liUao bjblib jA djiSj l^^£?tL9 CUxo jbl_(Lll 

l^AJ j^lS jwb- JlSZJ^ SjJ5 \^jS^\ ^i.^£?to3 jl J_5tJ3 

SjLptJl .J•^^3_ a iJI toJliJl ^1_sjl J^L> JjjJi Od_oi-1 

1^15 ^&^1 tL^^SJwiaj jj jl (jb" ‘l^dLol ^1 SjLszj 

(Jl “ (j*i_o_(*iJl CliijlS' L-i-J j^ ibjbJl ljj2^ 

(jjjb j^ hjji Li_i_J ibLuckSI Aj^i3 (^^-^ ^ ^ ^ jLo..<^l 

jls c^ pi db?-jJl 6 j_fls CJJlc>-I (il^_uj .LijjSl L^l (Jx- Liii) «l_ccJ» Jj jl_jj 

-LbjjSl j\^ pSlb ^^l CjrLoil g-0 i3-*^. 


^■^iQuiAxn OljLsftI 

6 _ ^ .9 

jl ^Jb^ ^ (Jl _* L>^ gjLoJl^ (^bJl Jbiil d_ ijs>^\ CjLS^I _ i3 

jiajl .LajI gjLiiJl^ (J*jLJ 1 jj^ jl Jj teUsl (35^ ‘bj^ iwJjlbll J 


A^uJ 


cdUsl C-tco dJajii ^^1 JJs- .(181 J5!_jJl) c-UsL) j^-o.bo p_ ujs> j Ijy^l (53^^ l3 
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LaKj^ UjIgJg qi.i 6 iii)l drjjuj 


. J-Q t3^ dUl jj3 ^—*-< mJ 5iL>jJ dUl h'^‘^ 

^3-o Jsl ^ _ ms^\ Ja^joJl jls tJ5!_(iJl ij ^ _ ms^\ ;Jx 

.La52j (Fh) CjL^i^I j- 0 .dii_ud 

;Jj 155^ iLa£?t-o 4i‘ llj ^5^i5^Jl II lju Ja^jkoJl (3^ 

gjLiJl^ ^ISyi g -0 d_Lca*uJl ;Jx 6^ J-o^ .(buoyancy) ^ohll 6^ 

^J| 



gjLoJL) _(i g-03 .cUsl ioljb ,h* q') L^ls tdUsl ^3 d_L*i_uJl g-o 

ij^l_tu-o ^iJaJl 6^ 65^0 .dUsl 3-® b^ ^3^-9 ,h*Q'i L-jISjJI^ 

35S0 LoJJx jjl^_ill ( 3 "®^ cil J-«aJ -dlxi_uJl dJa_Uj^-^ 

C-ulS UJ 5 . _ta 5 Lszlo 3 _tulo J-Q_u»^ iuiL?JI 0^3 ^ _C-^ ^iJaJI 6^_ 3 

L^l£?-lj| iwJ_ ms>o 3^3 _uJl LJj-LiKali 1 jJ ^ 3 JaJl 6^ C-olS dj?-ljJsl c-Lisl d_coS 

jliL^yi) 6:)lx 15III3 jj-9 lt—^ 3 -(displacement) 

ioiSLIl 3-0 (tonne) 3I (ton) « q ] o » i*J 5 LIl 3-2_ ^1 J 1 i;_^b 

• l-X^l^ Ida dj^llol -Ux 03 t^ Lb^..^ ^miO^vjS LtoJI 
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gjLdJI u^l 


j5y3 (J J^7^^^Q> ^ is^LszJl ftLtl (J 63^5^^ 

gjLoJl^ iwjlSyi^ d_LcQ_uJl _ mj L^J5 ^5^ C-cQ-kil 3J .^ohll 6^ 

(^^Lp J-O^ L^JS^ d_cUj^ 5j^-OJ (^3^1 lw)l_I.^L*SL^ cJ-Q_ 

3 J .d_L*i_uJl JSLcfls _ »j ij ^ohll 63 S jj^ tJU sLj .ioSL^l jSj-o : 6 A£?-l 3 d_laAi 

d_oJj^ 6J3-OJ t53^1 ^3.0^^ ^w)l_ mS>- l.^liSL^’ t3.aJri.ll 1^33 ^3-0 633 JS Cxi-kil 

. 3 ain.ll j5y3 -t.y 2 s 6 JlC >-13 dJnjlj 6 Jj?-l 3 633 jlS 



. 4^35 (^JJI ftL41 oj 3 < 53 !^ djyJuuJ) ^JS' 3 dlaJI 633 :(182) J5LmJI 


dJuJL 


*wJl (3 gjLa.Jl3 a-ilSjJl 2^33^ ioiLr^l jSyi g— 33-0 Jl. 


ja-csgj 


J 3 -C>Ai)l j 1A^13 td_LcQ.«Jl JSLciii JSLtli 3 ain.ll jSj-O 2 ^ 3 ^ Ju0Jl52J3 LoJuLP 


jSj-o g-o d_Lca^ JSLcas (182) JSLJijl II ^Jj d_c«jJlj 1^^333 tl^i^ cLtlj 


'^01 jn.^ cUil 0.50 dj_ca*uJl JSLcai . 3 -ain.ll jSj -03 ioiLc^Jl 

«j^l ^in_uJl» cUil ^in_ u) 133 ^ dJ_cQ_wJl JSLcai dj^ . 3 -ain.ll O 33 (3 

1jl5>- \yJzjo L^5>tJn_u» (jlS3 c\ds^ dj_t.Q_tuJl ColS 3J .(freeboard) 


.L^iSLcil) (^^LpI d_o3i-itaJl ^13-0^1 ^.talSo (j^ jJn 5 >- J51Aj ^uhjszA L^Ls 


d.«ajLa-o tiiLijb ^ 3 ^ J-^1 ScLaS ColS iL*_a. 


dSij^uJ\ 


1 ^1 c^3b-*'‘-tJlj ItA-tj cLo d_t_i_a.at 4^3^^ ^^..0 . 1 .^ 313^3 ^-*-*-^-*'*^1 ^*^3^ 
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LaK^ UjIgJg qijoiiill dnjjuu 

0Jl(1s d.L*^OL^ .^Lo^l ^J| I_^iSy> i3-*^ 1^5^ jLii^b LojI 

.^Lc-^1 5^ J^Lszj i3 ^bjJl JXo (issBljJl j^So 

5^ L^_tuJJj s-Uil d_*_LoX- .ja^L?JI ^J| dUil ilJypCua k_i_5^ ^3:? 

djlxAJsJI oL-tl (3 ‘ic>'3-0 ic-j^ Xctlssj cj-wlC- J-OJjJl l3 

SLac^ CJaiLtyt ^ L^Ifywj Cjj 15 J5i3l ‘^3-^1 C-olS U-lS J5^ i,J^ 

.djli C*3^1 i3 ^l^-o^l (Jl^isl (j-o Ij-'^ l^Js- cUib ^1 jJno^l tcLo dSjj 

iojJLo i^^lco cLo 1^52^3 j^l ds-j^ iJ^Js^l ^JucxIj 

dljj?cl3 8Juj> 3 d_c^3-o liJLjti ^3^ cCaS^JI ijl^ls d_ijl^isb L^-l^jat ljjI _oJl 

twJjLiJl ^Lol 0 Jl(1s .dJ SjjI_ mj^ (^^^3 I4_iwJjLiJl d^j^ 

^13-03^153 .Sj_i>3-t>l ii>3-o (^^Jo ip-3x iwJjl_cJl (stern) Sjj>3^ ^_i*j .d_ 

cScLL) d^jJoj bLj>l tJI L^IJlP"! Sji^3-tl3 ^^>3^ t^Laj 

.d-oljuis dJL)jJoj {Sj^\ bLj?-l3 

ijSJ cLcc*«j ljuwaS i>3-03 ioJJUjl 4^3-0 05^ dt<lo> OLfrj^ JlI^- 

i^^jo liJI_ '*Ji> .djz^ dSy?tltl ^13-03^1 _ ) £iw)jLiiJI _ tuj 

^j^3-^l3 i3 dj?tiitl ds*-^\ 1)3^ 03^ U-Lcp- ((hull speed) J5b^l d£j^ 

Sibj Lo_tiJ J.^_t«JI j-o j-o l 31 JlI^ .LoUf ljjLAJI J3_!aj 

.Ijl^ ^Lp^I 833 cipj^l 

j3So t3 ■^t3iic>uo C)l_cj'u* O^li) tw)j!33 <^3lj (183) ijS_liJ! 

J!3b>I 5 JlP till_ 'Jt 03S0 C.<-££>- £jdSo iJSi^_*^! 'icj^ jj3 J_9I <d£jwj twJjl_5J! 

ipj^ JuP- LJjl_fiJl 03^0 ^,_Qvo*lU ^3 ^j-^3-®3 ^jl^l ioJJLo jv_) C)L^3 -o 

.djj3»-3-o3 LJjliLII ioJJLo jo J-^3 ^>-3^ lJ 3^ diLu^ 03^ C-<-o> cLoL^ ^JSL^I 

jl ojjliLIl cJ-JLqj iJSb^l d_cjwj j^ icjwj ojjLiLI! J.3_0^31! t3 

.JSb^l 'ipj^ j _o ^j^b ojjLflJ! d_*^3^ 133^ ^^^3 _ ''— 

jilszj tj .|J5b^! ‘icj^ j3L?tl3 jl jLotj^l (w)j !33 ^cJisz-o J| i*_tw-Jb j^bJl jja 

3jl3j J: ^Jp-) djLi_ai>- il3-cxc>!j3 ^3'^j>o iJSb^ (w)j! 3^ jS^ O^fLcd! 

. id^ ‘ ^ ^ I 33 O ^ (*>3 b-*y 
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gjLdJI u^l 




(^^^0 lJ^'C^' V—*gtj Ljjls i(183) 

.(JauiI) J.a1(3j iJ^.<^I ^j>ui v33^3 


:(planning) «31i(3—jl» lt—^"4 ljjLoJI 1—oJd£^ 

jl 4jjilj?Jl -dUil ^la_ ut i35^ ljjLqJI _ito ^Lt^l 5^ joAiUj 

.(surfing) «^ 3 j» ^L?J 1 ^jjb ^ 0 -® ljjL^I j 

dlblSUl 3 j ^33 3 ^ _ m (jlf- iobj 6 Jji) j^So jl U -^5 

d_.-tujJlj S^Iai»- 05 ^ jl j^-S" 1^3^ tL^ 3 ^jJ ^ Lo ^^ 3-0 JaLolI^ j->3Jl 


^^1 j^ £4 j_^^ j-o Ijjls iojuo i?- 3 -o CJailll 3 J .iJLszJl jL?lJ 1 ^ jj-<*Jl (Jl 
^i5b?tlJl jJiij jl jU?uiJ j^- 6'3 (iwJl^l (3 aJ-iLs OJz.«aJl j-o (Jx:^ (toji^ljJl 
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LaKj^ UjIgJg qi.i6iii)l qhjjlu 


J-oI^ 5 zJ j_SL^ CjIj^L) (JI d _sLo] 

d_LcQ_«Jl j\Mj c-UjI ij'-ulc'Jl ;J| c-Ujl ‘^3 J-o-C- d_L*A*uJl d-oAio J-0^ .d_L*i_uJl 

JI C-Js J03JI (jlS^ U-l 5 .cU)l J^Lc>- 

ju dll5ji£?-yi _‘-^ *=-U)l Jd_L*_Q _tuJl J5 Lj£i 

eUsl t3-o C)lj3>i dUi ^jj ^Lij .dSj^l jl d_Lti!_tuJl JSLuii^ dUl 


juLs2-o ^3-o ^53 (jj ^^5^ Iqv*C iljUj^yi DJjii .^wJjliJl j-0 ^-QbljJajol 

fr ^ 

:g)j^ 3^ d_L*A«J 

ijSi^ Lo dj_cQ_«Jl • 
ijS^ Lo i^^-ool L^i5a5»-1 • 

Lo L^iSLcfls ij^z^l • 


4 _o-^a jj 3 ^L> (loj^ 




jjl5i(l 


1 jjb ^35LI d_L5o i 3 jbj J^Lcib .dsujb j^Sb ij^iszj 

^Jlszj j^z-«i djl 0jj3 i3L^ i 3J33 J5L*Jij ^3 ^ ^5^ ^i-Lszj .Lo didSo jjb 

iwSjlAU JSLc^l Ja52j ioLp OJ 3 - 0 J ^Is jl5 ob ‘Uj ^3 _ 

dljlgrT oil duJiS LJjliJl o7v> Ljl <aO- ^jSLl I_ 

cd_dlli>LO C^lo^l C)lS^j>Jl ojjb .(184 JSLaJI) (jlj^AJl t3-o iLoJic>t-o 
:d_Qiii?tJ 3 l (^ 5^1 jbL) 3 I t^I^yi (3 iwJjL^l dL)j^ 


:(184) 

6-® obi^I olSj—pJ 

^ij—SUVI3 jij "tsyi 

jU 5 ^ V-)^ S"*—Lfl^Ij 
.(^Aj5iJ) 





jljiAVI 

) 


-^ 
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gjLdJI u^l 


ojliJI ioJi-tl ;(pitch) jlj:^l 

Ijjo 1 j_(i) i^jj) ^ 3 -o ijlj 3 ! ^^ 

.(lAc'-^Lo 

Ijl_tuj Sj£>c3^ Lll^ 41*.q _uJl d-oA^A dij_ psIj LoJAp :(yaw) ^Ij_szjl 

^^Aj) ii>j^ 45 LjjliJl Lo i> 5 -o oj^ LoAIc^ ULp Ijjb CjAco j.. 

.‘*’(^^Lo 1 ^ 

LJLp I'j'_^ I_.ljbj^£?t-o ^ 3 ^ dA*i_tuJl J-t-^ LoAIp ; (rolling) 

Ijjo (jyf-Aj U-*3) AAAauJI ^3-o 1 Ac>- 13 Is^b ^l^-o^l LoAIP 

^ La ^ I ^^ I 3 Lp^-'t-u) Aj lSj.pcJI I d_t_t_Q_uA U AjjlyAbyi dSjj^JI C-ulS^ L^j 

LoAIP J-Q_^J 5 -^l )3 jljAflsyij dAcQ_ uJ\ d .^3 

tjljAjiiyi JAo .pLoyi^ ^_Q I 3 JI (Jj _ LpIj jl (Jj ids>\^ js>o (j dAti_uJl jS>uJ 

^.^1 lij ^ I_q-LLo as d_i5LI dAcQ_uJl d .^3 j— y 

(knockdown) J^I Ijjb^ Jj d.i^i.Jl ^saj lej Ia^ Ij^ Ailill 

.(capsize) ajjIaII LjIj tAjLSJl aJaa as i| I Uj i' 

£jlj-OAu» ^ ^4%r-9 ^ Jl j;^ A*.*i?- j^yii dSjj?- jls ^^Usl Jj d_t_tuAllj 

.UbjLu-O ALSZ-koJl ^_]y5 U-o 

cLpIjS (jlS ^ . J_cLcdl J-P J 3 d^ LcdjAo j_3- 5dAcQ_tuJl iAco 1_* 

djlj^i L?—^ U-^o-da.) il5L) y dj5Ll cfrjao J 3 A 4 _ai dils jua^jAao 

ik> 

L^LcCLuiI d_cL*5 L^ AcLir> iijjJaJl^ d :.0 ...tl ^Js>o .j\^ J5i <7«> 

J -*^3 dJjJ^ dAciwJl AolS ^ jljAflsyi juIj AiJ^tJ dAcQ_u/ d5>£> J jS3 

Jo ^yUsl JAo _u» i^JLs ^j^ 3 -lsl 3 'ioJ^l j gjLojJl ^ 3 -® AySUl 

iLoo?t-o 3 Oj'U^ dA*i_uJl AolS ^ .dAJaj j^Sj_u/ AjjljAflsl d_ Sy>- ^ 5 ! .j^_jJ^Juo-o 

jC\3 Ao?o iojP j^l j^SjAoS tjSjJjl JAP gjLioJIj 

J dJ5 jj^Jl jl5 3 _ 1 .L^jLs ^ 15 ^_«/ Jp- LojI dAcQ_uJl J-coo?tj d^Ji) j— 

.Lo-tuJ d_LtJ2J d_ct_Qu«>iJl £L&^3'dO A->07 .<aII 3)*^ 33 ^'**"***^ dinOA^Jg! 


.[^jAI] .iiAJI 45 4 j3 I>) dIjjsA) JjLj : Quartering sea (^) 

fr ^ 

-A-AAI (3^ oJLaUAa dIjjAi jjo :Beam sea (^^) 
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I UjlgJg iuiujuJI OCjJJJ 


J-OJ?JI J-o.£?cJI ^iiisz-o (jlS li| 

cLo lij-o ij dj_cQ_uJl J-0^ Lojj^ l^Lg-^ ^5JJ1 d <^<Q) 

L^ji>-J-o (Jj L^loJ^ dJ_t_Q_tuJl L^ J-oj?tJ jt jl_laj^I 

. (trim) 

ft ft ^ ft ^ 

djUiiIl .^Ij^yi 3I jljijjsyi ^3-® 1 j^t j^L) dj_t.Q tuJI jjl^j 

J 5 Lc^ d_L*i_uJl ■Lo)?' jlii^Juo-o JucL^l ^ 

Lr^ ju djijjlitl .|3-^ (J^ 5 j__u» 


jLcLpI 

(3 iSy> joL) C*50 dJ_cQ__uJl i 3 ioSL^l 

.d_LcQ_uJl ^^■ul■aIi cUjI ^ohll jSj-o^ jSjJs C)J_CO Lo ((185) J5!_Jiil 

C*xCO tJ-Q_tu^I (3 1-^35^ 055 ^ (jl IJlx!?- d_LoJ?uO dJ_cQ_ tu (J| d_i _tujJL) 

d_u*_aj ^5Jsl i3 j^j-o (jy^ .L^l^iil g-o ^_Q 1^1 ;Jj3 pi_0^1 ;Jj _l^i3 y 

jSya ^3-® tdJ_.A^I iwJjiJ g-o t^5J^t d.^ .d_tHj cUjI ^^jLiJl (Jj d_t_«jJlj 
(juj_Jl Jl J5L*^1 ( 3 -® l) 5 ^ £ jyj-Jl Jl d_LcQ.«Jl iwJjiJ ^-0 :^A!aJl 

^JJaJI j5^ jlco .(juxJI Jl ^iliaJl jSya £jL*cJl (J^ <=-U)l (3 

.^wSjliJl iLS2.cJo icooixo 6^ ioSL:^! jSj-o J| tL-^J 


5AlaJI ^jA 

_ 

/ 653 

a 

“ 


L-J^' ^ 3^3-0 ^Ij—d .u.J^' dS^fo ojUJ S5 S :(185) _mJ) 

(JIm (Jft ^AiaJI 65—35 <ojUJI ^JjS J ^6L^I 653 dli^a^bo .ojL^I 


.ojUJI ^^5 


. [jwfjUil] jdiJI ojLflJJ ■d.Muj ji I iwbjLszJI J5£5« *^1 d.o.MU^I 5jLc : Fore and aft (^) 
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gjLdJI u^l 


JUjI ^Lbj :(ballasting) d.*-Lojgj jjl 5 J 

j-o J-o^ j5Lij ULp Jl^^l C- 0 I 5 jSj-o d_ M^j}\ d-kijLsJl ^3-o 

ft ^ ft 

ULc>-l _ mJ 4ijJj?JI jl ^3-® 03_ 

.d.4».«j j}\ d^jLsJl 

J-Jal*u-o3 j2ajjSL^jfc .(jjl^l d.«.Lfi».c. (J Lojl JSLc^l J5L_.i ^5^3^ 
j 3 .^A‘g.ll ^j -0 j\ij> 2 )j 3 j j\iL».Q__u» (JJI 3 J jo (jjlsl (186) J5 s__«aJ1 (3 ^ 3 ^ 3 ^ J_ 

iL 3 JaJl iw)jl 3^1 C-<-oJj?si_ tjl. ^<jb5LIl»3 (longboat) Jj 3 JaJl iwJjliJl: 

.6AxSZJ CjIbLu-o (Jj J-ilil «jL5LlI» ^JlC>sLu(1 U-Lu tg)j^I ^3i?L^ dJLu^l^ 

jJjl5LtJ3j i3 C)Jl!^ 3 ^w)jl3il i)jjl d_cLo^ (Jx- (ibj J5!_(tJl i3 

ij 3 ljJlj L-)jl 3 _qJI cajJs IwJxj LoJOft _iSoLoJl ^ 3.0 _u» <3 <3 

jSj-o ;Jj d_15^_(i 3 jbSLIl iwJjls t 3 -o 

jlS 1 jJ .iwJxlIl JJx J_^1 43133 jbSJl ^w)j^ U -0 tj^ 3 j-waJl J_ 131211 iwJjl_oJl 

.(^ 34 * 112^1 dJj 3 i 2 Jl C)^ti?-jJJ ioc^ JS\ jbSLil iwJjls 



ij^ ’'• ...a* ^3l3^ tXcu&i i(186) ij^ n 

.dJwJsOI jU^I 1J3I 633 dj 3 <..i^l 3 Jj 3 lal) 


.[jwj-jKil] .^LaJI oJLijtJI O^Lp-jI! C-^JLptiwI fiU'jLflJI j Am JI jjys :knarr (^) 
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LaKj^ UjlgJg qi.i 6 iii)l qhjjjj 


Af'l-Mij *CJ-^-***! (jl 6 ^Lp 1 MiJI ^ 

J 5 ^_*tJl 1 jjb (3 3_^ (keel) d_t«^jJI iojLszJI 

d_cS jJ ^ 5 ! (3 jtso^l _£ 5 jA 3J1 .d_c£ljsiJl ^Jj di ««llb 

ft ft ^ 

^_y^) jlco^l d.J_aj i 3 .^wJjliJl OUlSLoj^ ^1 _jjJb ^Jlco jI_!?lJ 1 


.itu_*jjJl djiljLsJl J5L<i SAf-Lu-^" SjaUI 

^ho'i oib?- j\SLta5 iojLszJJ V J5L<iJI J-ojzj tdA*iu«Jl ^bijl g-o 

^Aj LoAl£3 (Jj ^jl_ ^Lj 2^^ d-o^U-o cUI ^(j 

^5^-0^! i3 duki jL iwJjliJJ JSLl^I io^Li-o c^Ia:?^ J-*^ 

^ ^wJjliJl Ojo d_tu_*jjJl d-kijLsJl AL^ C-oAi?- 13^-*_^ Oi>LJ 

jj?uj ^ji)3 iwJjLiJI _oL^ Jj ^bjjyi jIa£a ^jT^dj _)jJI Jua jL^tj^I 6eLa5 j_o 


.(leeway) «Lilj^yi» 


SjU^bo jAuf (JS^Laj^ 

• •• ••» ^ .. •»* 

^3-® dJihs>^ oLsUij ^3-® C-<-oA3eLa»l U-3 ^jXlsUI 


jIj 3H :djli apu Jjii_4«-o ^sJL£ d-^AiUI l-jjI^JLU JvqqU l_£-o^ 1 .LisJLij^ 

cdJilli^ CjIsHj C*^i>l3 (^^1 ^i-ocu<alIl OLajU-o ,j^^l jl JaJiS .d_*j>3U,l 

■ jSlx^JJ d_LA,A»0 |_tl^ ..■il dA_at (1S7) J^—uaJI IA.(& twA-^^lS 

L^JSLjIs C)L£j^ 3 L^L>bj3 I_dlLo-o Jj Cjj^I J5l_,3-0 _fl-Ib 

OA^ Ol_tflLjJs _So jl ^jS^ d_it (J^jLll disLi ^j _o .d_o>i^-oAll 

_(iJI i3 J5L^I Jl^lal JJ j\ _^1 .ojjl^iLlI OJuis 2,^5^! (3-® 2,5^ 1.5^ ij^ _SLapJI 


. d_M<l_fij ,_)Al LaA^ L 

3-0 i)>5^1 LLiLJl ^J£ L^-«ajLai^3 3-^3_^1 JS^Lob _wl C-1_t«_atl 


i3j.52JI ^jJsAII jS-uis .oaJjaI^S^ 3-^ Ly^3 aLI$^3j i 3 jASoLiJI 3 -q_ oApcLo 

JLlo liJbLSLII ojjLs J5Loi> .L^li-ol ^3 Sj-^LsJsl ojjl^iLIl 3 -® IdAc- JiL€‘ 

^J-C' J^-ajJs .3-«aj1j oS^Ip-Aj jS oil_(tSAuA^il J-^ 3^ <Ji 

j_y> JilAo OJjLs .(lAAljj^t (3^^1 _ 3 JI Jjl3-o) 3b^ 3^ Sj^Lss-o dsK _4*0 
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uiJI 


LajJ 30 





LaJi 20 


> 



Uk 15 = is-lj) 

7.3 = 


jU^I 

" bh 25 = ^Ij! 

SJlAp 9.5 = 


ojUJI 

GJs 25 = ^)j) 

5j^ 13 = J5^1 

Jhj 500 = 2^\j\ 

Jiip 6 = 4 Pj^ 


Uji 17 

^-► 



U)Lm* ^IJuo 
JJsj 300 = 4£^)j) 

SwUp 5.5 = Ji^l 


< 


LaJi 30 


> 



DLm> j3^ Ijuo 
1 

dJ^PP 7.3 


^Ij! 

^J^.1^1 ^J>w^ 


^Lap 4^ l^l Ja^V 1^ ‘^*‘‘ "‘^j* |_1IC ',\\ ;(187) "■ 

^ ^IsAiO [J^ 


^^5 (jlL^A-Q-ll ^bl ij-o ^^5s3 (^^^1 ij-o J^JlP i^JS' j3^ LbLy 


. J^Jl CJ^l J1 


(*) 


«^jJ|» ojld 

LijjSl Jj>l_a* tjjlp Lssjl_ ^ IwJjLiJl IjLtJs Jljl_O 

(L-LaiJI (IsS-lJoJI CaPCO _a* tjjl^lll 3jL^ d_Ji£> ^cJLpJI^ d_UJ.52JI 

Ja.<j?iil 5 o__> 5 JI jjo ij ^jlpwLujI jSS^I 3 I ojLs :Dhow ^jj>jJI (^) 


192 

































l-aKj_a UjIgJg dilimJI dnjjuu 

<1^3 ‘— 0^1 jLctlU _ 4 * 03 -cJJ 

.i*j 

J^Jaj .djloo^l jLc>lJ 1 (3 6jLc>s1U ( 187 ) J 5 !_(iJl i3 ij'-Jsl «3Ji)Ajl» JSLjb 

1 Axj> ^315^ j2ajjjJl JSwc^l 73 jSLjii ‘IjJJ cLoAS jo^ 

«3j£ii» iwJjl^S tfJbji) ^j-0 d_ooS J-0^ ^3-0 bis 15 jIa^ dl_o 

J5L<*J1 ds>uMuJ\ fijji) dliLf U-Lu cftllcol j^l 5 jJ> 3-03 ioAid L^ 

^jJjAII )jl53 ^i_ooLalII 3 I d_JL^jJI ^ij-oLallL) CjjjIj I_ €j 

dbj d_A_aj pAc>A_tuJ .Llk 60 JiLszj Lijjil Jj?-I_u» ioAc^A_uJsI 

^ ft 

iA^j ;jyJ2s3 tJSL^l gAwaJ JLc^JL) jo^zj g-o L^Argj iajjj oAlc>JI 3)-o Aszjl_(i 

JLc>Jl (iLoAaJI jUj^lisl ;Jj ^ 35 ZJ 

jliJb d_Jiio L^UI ^3-o JLc^Jl^ 3)-® L^ljisl ^bzj -jO^zJ g-o l^A^zj 

.dUJJ iszjLo dLc>JJl 3I 


«jU^I» 

tdJj^iaJl SjLpaJI i3j-^ SLc-Lp- djij^All SjLpaU J-o^I jL«ac>- (knarr) jl_iS 3 l jlS 

((^1300 (Jl ^ 800 5^^) giSoUJl jics- J JU_Oybijl 

(Ba^x- 9.5 JiLszj JSbjb Afjvu CA15 LoA 3 50 .bSLo-0 Ij-o! 

iojLszj Si3j-o CAI53 (J$_(iJI gJj-0 CA15 .lib 25 Jil_SZJ cLo d_p-ljj^ 

1 a^ bjl^j bbliaf-! .L. 9 l^^£?tj 9 I J-tl^iI L^j V JSbi i^Js- 

IAj^-muI Jj dJj?-jJI jls JSL^ 63^5^ 17^3 .(^uJJs^I Ja-tpJal JUJu A«b 

■ dobljl i^LL) J juSbll 5 a^ Jl Ijiaj iLftj-o CJlS ^51^-0 Ujls J AjMliji:- 3I 
^wOz.03 d-t^' c(clirikc]') l 1 ^.iI^ ^b^JI ^q JS^Lu^ 

ft ^fr****** *« * 

.Oj^L^sltl Jl d_(*cUjJI dlxiUuJl d^jLp 3)-0 Xu _ mS?- 

J J\ _t .josz^ L^Ai.-gJ i)AjAc>- juil_u*-o C-ooAc>A_ud 

^j3c1«j 1 ^^bal d_Jja^. blij (Jx- Jj^Aj^ls^Aj J j^A^-o 3I 3^^ 2^3^ 

i_H.il" '.iVl iiia J^__u( 03-^-^*^3 ^3^ ^LtcJI AjApcJI 3^^ "‘ d 

.^^^djpJUsl Ja.*i?tJsl oLoo J I AlOJ {^3^^ ^\iobu.i4l 
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gjLdJI liiJI 


.dU-U LsijLo J5!_(j jljJaJlJl (3 >_LcJaJI g_ 

^Lis jL) jLiSLU ^.0 _tuj . JSLl^I cIjj j^ dj^j^ jJ^l ^ 

Juo dj^Laj Jf-Loij jl Jjo diusLszJl jL^uJl j^L) 
L^jiaJl ^j -0 dl_t>I (Jl SLc ^ _oil 

. 6 jvij 3 I ljjLqJI jLu -0 (Jx- JosLpij j! ^MoU j5Lol SiiLiJI JjJlsuj .ljjLqII 

^IIp- ^5^ dijU -0 6 ^_9 IjJ^ SiiLiiJl J-oX- jl_ lp-^I ^j -0 j\ _J 

SiiLiLll ^^3 .dJj.Q_uJl djp-^ L-._taPd) jl_tu_Jl 3 ! |jui_Jl (Jl LJjliiJl 


jjj^I 3! 3^jJI Jl LJjUJl JdLP -LJjLqJI ^3-o ^3-6■^I LiJaJl (J^ 

lJJp 3! LjjUJl j|^^3 (fiUsI J BliLUl ^3] (J^ ^^3^ uuUl (J^ 

. jujJJ (starboard) ^3J3 jL*JJ (port) j\p-iia^I ,Ju^! ^ -iM'* 


Jj^kJI ojLSJI 

(longboat) Jj3laJl ljjI _SJL) dj_tyLy^l Uib^^z-o jls tjUSJl ljjIb J| dj_ujJb 

j3So jl Jj3laJl LJjl SJJ j^-^" td^l (jyi>3-> -ij_P ^1 OL_i_SjLlJl J| ^S^JS 

(J^jji) dj jLs d_5 _c 03 o_i_ mJ -Jj-o (JSjjI) g-0 ^J3 ^Lo Id:^ lil_)3L 

LJjli J^j^l 0^ ^53iJl3 ^jJl 639 4la^l3J .CJ^ 13 J_waj iJU- 4 j jiaj 

jLpj^ I93J3-0 (jSj ^ dj| Jj-o .^jSoLiJl j^ic- Jlilp- b3j3l JU-i oLoo 

.CjlptiJJ ^Jkptl*«l U-0 jr^l JlloJJ LjjLaS" ^JLptlu»l Uj Jllllj3 ((^^uIL^l JU-w L_Lol3£' J 

Ljijl3^1 jl j-0 ^j-Il .clinker Jl d^jJaj Jj3laJl jUSLIl J_i-o 

Lc tdlpuo cLoo jj jl_> 1-^ ^-0_•A' U-o 0^3^ 1^ j^ dJj3Jp C-t_ilS 

cjijl3^1 Cj_q-o3 .6 jU^^ L-)jl3^ L^1 jlpsLu(1 (J^ JlpI_ uj U-o jL^Jl CjL-o-o jus (J 

^5JLiLoj3Jl ^LIp-J 1 dUI i^jrLtu-tjlj 3 jJ (J dJj3iJl 


(*) 


dlj5SJI ojlfl 

Jl d_LPtjjUl Cj^Ipc_«J 1 j\ _(iJ .jbSLil j-o ^J 3 \ ^i-co-kOj 1JIJ3SLII 

3 I JlL^ o—^ sUJJ ixjLj da.\^\ olJfi.'g.U ^_jljOJI 5 I jXJlil y ^i«aj J 5 J_ 0 j\—5ija ojl_s :currach (^) 

.[^W^jfUil] ■ ^--.u jJI 
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LaK^ UjIgJg oiiimJI dnjjuu 

^5j1 dl^LxjjJ^L-fcujl t- ^ .^5Jj9l Sjwlszj CjMc^j (J d _)JjJjj1 5jL_£^ 

joJjJjjl IjJ^LujS^ _ tujjl Jjl^t _ tu-cLcj^ 

du^nB (^y2s3 ia-^jpc-Ll (3 _)JjJjj^l C)^l_c>j ^J3-6_ duoB dJLjb .dJLjb L^j_ 


.rUrOO 


.d_i£>Jl 6^ g-0 (p500 5i?t3) jlJJj^ jaua^I 

djsjl_ ti C*jl5 j(ajLni>Jl ^ iJ_5zJ jSS dillfti (jIaIjjJ j**_)AiJl d <,0^ (J 

.,^^.4fcU3yi JU-A^ ^^^52-0 05>-jrisl tOS^l dUS ^3 juJjJjj^l ^iJisz-o ;Jj d_c4ujJlj 

j3jJ3 - IjJ^LujI CulS Lffj - ^5JU J-*.^ '^yy^ ‘'J^ jrbzj d_o.Q.ll ^3 

C-0I5 L^j - «ijj^ CduoX-l)) j3jJ3 JU_<i L^j ljrCi?tAo \y^ 

♦ ^ ft ^ ^ ft 

i^Js- J^ tdjj^ixud ijy^ jiOjLa^JI cjjJs .AjIc^JI 

[^jAjy i3Jai>t-o j_o dlSj^ 6j\ _9 ijy^t cCijLi 6j3o(3 _ft 

tO_Jlc>JI ^3-® Lft^Ao-o bjll djllJ ^_QdUlji) jlAbjj jauA^JI C)^U>j ^3-^ (^800 

C)Ai?-l g-0 \jus> i^LtiA) aL^L) 

;3 cJa*£>U,l A1<U>1 'nJjJs i^Js- 41<ui»- jlAb^ j^oAoJl i^Jls 
.d_JI Jj-Aj jl A0I3 LJjLqJ ijSy jlSLo (j «jlAlijJ A52AQ» ^ --CJ,) jlSLo 
dJLt 41^ I5IJ3 djAjAo Ol^iil ijjlft jIaJA^ (J*<jASJI 

Lk^Jaft dLlj (3 5JI1 US' _(i<3- d_*_._ 

ya CjSLo^ tJs^lJlj 3I sLpJj d_JJaXl 1^3!:^ 

4 j 33^3 (jojj?-! (jCA*Aui gAoJ dA^AuJl ;J1 Ijlo^ .^^c>:_AuJb ^jl3Jl 

iaj^ ftLJkiU idAfcAuJl d-JaslI U-Pt—ui^ cLa^j 

Ltlj^3 dA*.Q_uJl (3 ^ Uaj) 1352^3 .djJ^AJ1 SI_ 

^dAi-d.*«Jl 4 .x^ 3 a! 

3 4Ao >-)j3 )jl_3 dJLji) UIS3 tjuAlIjjSU J-iiLoJal iwJjl_SJI 3JI) dJIj3_SLll jlS 

caL^L) jUsj J3SII dHj3SLU jl5 .(Oracle) «J^lj3t» LuUajjj 

_(tu C)SL33J1 ^ISo y -^L)jJl3 j-%i-*JI dJa_u»l3J djsSi j_SL^3 

y^- Sj 53 Juin£?tj Ja_43 eJlj3SLU dsjj^ ^ _uJ ^Jj jlsii jt LaSL^ .13I3_lp- 

(Jl j^_ mJ U-0 _tu_OjJl AaSijLszJI ^JI j^Aaj3 Sj^SjO iw)jl33 .J-oApcXI ^ _t_ci-«alJl 

^SUaJI j\ _(i(j J3A.03 Lo Lft'5j -1^5^ SLoLft j_SU ,4 J_Jjij jl 

d_Lp-jJl C-blS . jp-l3.«Jl j-0 i?-SUsl 3 6^ L^1 apsLu (1 jl Jj ^apJI 


195 


























gjLdJI liiJI 


^3-0 dJIj^SLI ^ISLtJb (187) JS^_(tJI SjisL^-o J5L*tJ IjJ^l_uul Jj 

• iJLo 6 ^50 JSLjJs Ojl5 cLoJ^ 20 J^laj -ob^ 


dbisai oils 

♦♦ ♦ 

Cu^^l J^ 3 >-® _tul j^Jzms Ljjls SjLp (kayak) dlblSLIl 

^ Q .,i {^1 ^^»-7 .111 .a_}3L«j^^^ 1^ vnMI 3)-^ 

3)-Q dlblSLll C^v-Lo .LJj^l ;3 cifljlSLll jjA^I 

dujJis^ 2 ^^ O^ bl^l cy>iJl JlL^ 

IJub Jl^ ^ c5d£>-b i^Lpcii ^ 2-° ^ 3 ! jLb^l Ja_ JjJ 

.d.*.3^1 C-*Jjj dJjilJj cUJJ LsuLo tjlSUsl 135 ^ 

.LoL^ L_ili5>w3 J5L^I J5Li jl tL^b 5 ^^ eliJI icLaj LbS^Jj 


3)-Q U-o 2-0 dlblSLll ja-iio 

j^jJsl JSL^l dj^\j 3>-o J-L^3 tOJLcszj CjIbLu-o lJujl:^! J-^-uJI 

(j iJLc Cu^^l j^laJ jl _uJsl 3>-o ■ ^w^LllLI dubj^ ,^3_okaJl 


dfblSJl g-03 lSJlpwJJ _ m 3 Sj^Ltl 5-(i> (brace) jLt^I .O_ )Jl:^1 

3 >SLc c<-m 3 £- I_tylj l 3 j 3 j-Jl Lq [^3 ^a\\ ilLoJl ;J .ljM _sli^L) lj_J IS] 

Ijl:^ ijri^l^ JjMl)ji:- Cu^jI (joszj jl 5 -J-Js ^3 t3j3j-^l £^3 Cu^j^ 

.ijbJI dU-U 1^-0^523 J_tHlI l 3 j 3 jJl 3 j^ia.*io I 33 I 5 CxxCO 

^1^3^ J-Lp ^3-Mijlj d.jJi^ .Jj^Llj^P j-o tfJljlS^ i 3J33^ ^ jio-Ll ‘^11 c^b 


b-0 ^s-iujJl jjb .OA^ 5.5 i3Ai?tj JSbjb ^j-^uJ3 LoJ 3 17 J5i3-> ^3jUl Jj 

J t 6 

.jxcjj J 5 LAj d-kibjJJ pAiCL*J3 tL^ 52 .c*j^ JlSbi^b CJblSLll 


Ja-pU,l .ilJLo 

^Axlalll Ja.fcattl jjs^ C)^Lc>j ^3 Ct-oAptloi) jlao^l LJJI 35 j^ jv^l jl^ 

4Sy?J jaj^l jja jlcLuO jMSbjJs JJLSj .1_)lj_Ll j-o 3JS- ^i_ai.*alJl 1 a^ .J5^^1 d_:^3iy3 


- 0313 ^ L>^J bl '« 3 l-Aj >>A *505 0 J .03 Jj^ia :Outrigger (^) 
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l-aKj_a uJIgJg qijoiiill d^jjuj 

J-wos (jylaszj (J 1 ljjLqJJ ^.*-<*0 

Jle>-I (JI o-LttiU Ljjl_SJl (J^ Ijuj?- Ljjl^ j_p-^l U_ 

1^ j 3 j^ lijLoi jj^ (j-o ( 187 ) J 5 w«iJl ^3 0^^ .^IjjJI jobj j\ 3 ^JaJl 

J^L?- LJjl^^l 4 lSJ c^LSjJJl 

^jJl 5 ^ 4 jj 3 0 jl 3 -> jJl JisLc^u ([y^uja ljjLqJI 03^ ^_ aJJs- 

jjsjJl j^l 05^3J3^1 o_ptszj .o.«aIlt)l 452^3 ^3 ljijULII Ja_J_^ 

18 Jjjj ^j-voil CjIjjJlQj C)j 5 i . 4 j 1 jJ 3 jja OjjO J 3 ^ l 3 Jji)l_ m 

bjli jU (OJjLft 7.3 >i 3 J_po ^y 2 s LoJ 3 joMj J 3 laj LJjl_oJ J 5 u^l jl j-o ^ _ftjJl 

.tiUi jj 3 ^jvul ^ 3 ^ ^ jl 4 J 3 ,oj?J 1 J-<i 33 jU 5 ^^ 

JJ 3 J 5 L ^1 C.ua.<>.*<a O^LpJI ja 52 J .sillJ) OLlQj j-o v^Jlszj LJj)3iJl 0 jji> C.> 

LJIJI3.SJI Sill) djJLo^ Lo3.*a^ 3JiijJl LJjli JSl^ Sill) LjjS'Jj Cj^Lp- ^33 

CuaJ^PtL-oi) .Jx^l ^1311 ?2l*^ Ljl_«tj>l3 d^lAJl 'y^ >il3ftl O-oJ^PtL-oi) . 5 j\j 5 j 1 

^U.S' 4 ^LqJ 1 ^ _ utj ^JlPu _utl 3 (OJ_ uS Jl^l 33 ^ 4 a£>jLpJ 1 ijjXl SjJiqJI 

^ _ujJl >ilSo ^ •'^1^313 0)3_lip- g-o L^lSLo ^ ijljuJl ^ .JSLi^l siU-U 

JajjJ (sennit) «Cuii_ u)» 33^ 5^3^*^ ^Jipu_wu 

l^^aszj ^taT) ^ £3 liijJl JSLiji) pLI) d_JLo.ft J—lo g-o ^13 II 

^3L Lsz-o lilu_1,13 y g-o l^iiogj ^3_*allj l^-iSJ £l_lOszj 

.[sZA U-^tujJ 

.Li^ul ^33' "‘^ eJlifb ol^ £^.pu 3)3 ‘^11 ^i»o.*AiJ ^1 fy^ ^ 

M 5 jUS^^l Jajjj Jajl3jJl3 5 juci£-^l BjjU i Jp3s.*<p g-^3J _ ^1 jU^tJl ^3 

ft ^ 

5juj2j O^Lp-jJ 'w)jl3S ^3 J3—Lc^JI -J^l .U-^L^iij) (Jl J3 U-o £j p-ilL) U—^lo 

.LsZjO j\Ip 3 JjJ 3 jUXPui? jJSLijJs ^IjLptlail ^ 

gj 3 Iq.i.*£oo 1^1Q.«P3 ^_jlll J 5 l^l CooJiPu_utl Jl^ £dIL)lSJl pUil_utL) 

jiislii_ M t^jJl £ 4 £jJj^l ^ 5 -tA.'£aiJ .(3 jU)1 5 ju. 5 zj C)Mp_^ ^LSJl ^3 BjLptJl 

^jl3^l ^-sSjPcJ ^LqjI .lIi^Ip'jJ) ^ ‘ * II ' ‘ ^II ^-uOJbl ^-uOJ&l £^^^l») 

^ 4jl Lp3.iap £ 5 _^u_io ^UoS ^ia_uJl ^3^ '^3_(fluid dynamics) 

.jJj-^^I Oj-^^ J^LqiII )jji> uQwa‘i ioLy^ i)jiaj 
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16 


^JjJI 

Oils iolii ^jJi jt j-o ^jJi ^J-C' 

I J.x9 I Jj& 1 ^^ ^ cI lXj ' ^ LlI L) 

jl j-'i*-^ j_.C)Mi>jJl i^Js' L^v-^-J:? 

j) J_^ I_ <3 ^1_LjjLiLIl 1^5i3Jo 3 I 

^J| 4_p-L> dfbjis C-olS ^_1.4_p-ljJl ^J| 

£^LAJL) _oj?w3 L)jl5 1 ^_9 J^ _ S 

JJij i 3 j^i52j Jjj c^ _^LsaLI 

^jJl gj^ioj ^ 4_cp-lj j -0 .^LsJoJl 

:j\iSo ji-ol ^Lb (Jl _fcui £iw)jl3 g__9jJ 

.Jaiis SiLiLll^ 4_e^^L) ^Ib 

cSJwjzj CjLsLiua jLcxj^l (^v<<bll Ju^l 

SjiL^ Jbt'i J3 (^^1 4jLL^1 4_Lp-jJ1 4_ 

.ojoLwJl Juo 3 I 

iwA^z_ ^ Ijo tj^^l J*.oq 1 I J C-_US 

Jl 1 -o [ 5 ^ 1 ^! b_cpJsl Jl 4_I_lo^l 

ft ^ • 

S[jU—rUXprtJ (2)^ j^Si (J—& 4 '• y.l 3600 

Job. s^i .Sjoj^i l^ \y\J ^ 

^ ** * ~ • - - . . ^3U ^'•^ jL_50^1 

l^SijLol LLoMJI jl U-0 tOJkjl_t«Jl «Jans 


199 













gjLdJI u^l 


^LiUl jl jA_ 9 j| Ja _ p-^ .^L)jJl JuO jl _ pij^l _ 9 

Juo Lo d_Lpj CjIJo 3J .il^ibz-o _ai| 

(j^SLl_a) ^JbJb3 t^bjJl IBjJsI ^J| (jLs £^l_jjJl 

l^j-ot^ IAj^I _tuji j-0 ISjCii 4 J-oSfl 

l^jJallj jl SjLptJJ j^^ ioLp .Sjkjl_t«Jl ^bjJl C--03I3 iJU_(iJl 

j-0 jSLi cio^ls^-o ‘l^P-3 ;J| l 3 Lp-Lj 

.iw^l^^zJI j^Lo j\£- ^Ijr^sl d_cPtJljuA)| 03 ^ 

^i-ooLaj j-o j^JoLo ^j-o jLpij^l 3 jA£]I ^ _p-^ 

dfbjis jLs 3Juj J 3 ^j-Il jLpij^l ^jl j-0 ^jJl 

j\ipt^ LjjLiLI ^*oJ-iisl (^7^ .^ 3 iL 5 ^Jl [5 jL^I j^- L^j Ciljwiszj 

.(leeway) «l3l^^pijl» 1 JjSi tuj -^,>11 1^9^ LaJLix- j^L^l Jlp -1 Lp-bjil 

d_j£- tlwAjbaJl jl_o 3 clIl d_J.- 0 . 52 J d_5233-0 jJu Ljjls _C- LoJlIX' 

ft 

jjjJij .dj 233 t ^.cps-o j_jjJij i^js' J3-iapJJ djbl_ ms> i 3 1 Job J_i^Jo jl 

i)3ljJl3 ^1 _)jJl 3 j _iwJjLill ^J.P JuoJszj 3^ .d_ j 1 Jo ^JB _pJ^l 

I ^ I ^ 

dl_£«_€• (jopt_ M ^3^1 jSb^* .(downwind) ^>11 g-o jb^o^l ^5.^ J.^_t«Jl j-o 

J 

L?ijj ^-03! ( 188 ) _(iJl i3 Jj^l 1 jl ^3^ l3 ^ i 33^ dJJa.^ 

i 3 j^3-^ j^^3^ ^w-_tuJ?-3 J3P- ^>11 ^^>pt-^ -Ltl j^ ^^_q1pJI j-o d.*jl 

j3P- dsljjsol ,3l:?o3 cdJiS frl3^JJ «d ..Xl^<3 dj3L_Mxj jj 23 jjsS j 5 J» d 5 y?Jl 

.d_i_i_Q_Mj| ^11 ^ ■ ^3 j Q ^ii\i t jJijLtj ^b'^Jl t3 ^^3 ^3^ 

.^Lo^l Jl (^^lJ^iJl iw)jLiiJl JjzjJI -ij S33 g 3 Jo 

Juo jb?ij^l ^J.P j_)j-il 3 1—0133 ^ 5 -oo-«aj ^LlLS J3^ JI3_^1 ^bz.^;_aib 

■ ,bQ 3 dJ_L 52 -o i>3lj-) JuOjLpo^I djSbff cj-tl jl dJa£?-^ ^ 5-^1 j-o ^j^^ ^ 
dJLbzil)! J_ol 352 JI j-o -^Jlp 2:* jl LojliLI j^-e* i>3b Xoiszj 

(^3?-3J £i)3ljJl ^J.P -^3^^! jl Jii ?-^1 1 jji) J33 Jlszj j_^ ^ _oo-oal) 

S^Lm ^3^^^b d-dft jiJ t^j -11 d^ ^3J3i^ ULp dj ^_9 ^ jb?tJl jb 

.(189 J^-jJl) (tacking) «^3S2iIl» C*^:) ^Lh>s> J ^>s2io 
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0 jjjl iJO 



[J^ dj^wL^ro ( 3 ^ djj^^l i(lSS) [J^ 

ojUJI ^1 ^jLoJI J.aiL) 41*^19^0 


i3 Jl^Aj djLs cC^ __**^3 Lo LrI-o ^ U_ '*-*-> 

JlAlj^l j-o Jaio JLAlj^b j^t 4i?-l_tioo (^lovi C*xp- _01^1 CjLLoX' 

jLptJl 3-*«jj (jt ^^3^13 £^jJI cLpsjL) SjiA-o C-t-szB^ ^ .^^.jLLux- 0 JoAij 

.^jJl Jl*A ^s-JLl*uo jL*l^ Jliiij^l j-0 i3 ^-6-^ 


gSjJI 

i^-LssIj U -*3 SiLAJl CiLsi^ jo 5 JjJ_ ^ tiillfii 

JlJ^ cJoJi J-oJZJ ioLp <v <^Usl3 <^15^1 

^jJl cL^L) jl_jljJaJJ ^Jj>C. _tuj (lift) g 3 j-Il ^3_All j-0 _ i 

tfi 

^ (LJlS jSjl_a) cL^Lo^ <LlLS .twJjlAJl d_ 

ijjJij j-0 ^1_cLtl ^ 33 Jo (jL) .dPj^^l Jl Jlszj d_ 

. jooLo Ujis 3 l 5 cUsl J 052 J C*xP- .2^13-1)1 J.-0-<it 
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gjLdJI u^l 




:(189) JSL^I 


oL^b 



Oljl _tu-o I_uSLff C-ccp- jl_ ^ ij _ ^ ^ 

_^1 l.^'g.Jj ^^^1 OljL_uJjl .^^llLI ibis iijjJoj _^1 


.(laminar) i^Jo jbj^l j_0 ^3^1 .(streamlines) 

j-o if- j ^ m }\ i3 y' _ ^ dfLLfii j^So 3I cl _ o ^Ja _ ai ^35^ I_ oJ lIX- 

i3 J3^ :(turbulent) 3! 13 ^^-«a 3 cj^^l ^J^ jlSLo 

LjI ^JX' ciJ^pta dfLLfii 1 ^ 

yJiJj JSwoi ^^Js- OJljjo 413 ^ OlJai^J Jaliilll j-o jSLoJb JS 

Sj^-o jjul (190) jS_<iJI i3 .^1^ iw)j!a*oU jbj^^ C)L:^3-ojJl3 C)Lol3jJl 


(jbj^l ilL?- i 3 63^ iilJuJI i3 ^)cg.*a.> LoJlI.C' .(jL>jJ 1 j-o JlC-Lo 
■ bjJa.*^ \y^\3 ciJLiiljl ilb?- 1 ^ y^3 b?-^joJLo ^ 

SjjlJaJl ^ 1 -^ Sj£>Cj LoJlI^ .^I_ 0^1 ^s >6 S^UaJl dfjj?c-oJJ S^JLII j—SJo 

dJilaJ-o d_Li_0)13 .d. 5 s 3 lj ^3-* tc-1^^1 JMi»- 
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0 jjjl iJO 


gijJl tjw-o ^ 3 ! ^_Q*pO^ jt J.^-*aJ 1 j-o 3 i?ij 833 dJ_Q_ait 3 ^J-C•t jo 


.^Ij^ (J1 d_c**jJb (iLoX- dlJi Jlszj ^_Q *o^ ^ c^L:^ 

j-o Sj-o J3^ C*i-o3 frl3^1 ^33Jo j-o 4 -oL^ 1 ^ 

jul ( 191 ) —(**JI ^ j-oLxJI jjJLll ^ ^3Jjj j_t_ij|p^ ^3 ^^'i.uJ 3—tuJl ^UzJI 

iJ^Ju t^Js^ C-*-cP- t^Js^ i^3l£?ij ^->30! 

LoJu^ jSJ cftJiLO ^134)1 cSJlC-LLo ^^JJJI 03^ LoJlI^- .,^Jo 


(3 Jas-^aJI jA»Lij jls JMi»- J3j-tl 

ft ft • ^ * 

jLoil j-o J3I ^J3jj-) jlj ^-Qv 07 Ix^ 33 clw)30^1 j-0 jojjJ^l jjljj^l 

3 ^13 <^^3_6^1 t 3 ^^ 63^ 3 jiaAp-t Ja_s-«aJI jl 



.I 3 31 jb^ CmP' jlp'jJI j.d ^^AsJ dj3^ :(190) 
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gjLdJI uiJI 


dj3_o«aJI dohlU |3 plovvoll j^So £(J^jj 1 Jw-o .liajt frl 5 ^l 05 ^ 

IjL^ CJL^aJl ^ _P (Lth^jsz}\ dohlU j-o Jsl j —o 

i3 dJbjJi (jl Jlp-I_ im3 _«a£?Jsl j^^isLUsl ju Ja_s-i(aJI jj*il_JJ 


.L^Lo ptavvoll 

^5-^ ^5-oQ-*^ 3-^3 L^uii 3 d_cLptLcj ^Lp- iptip-^ 

3 -® OJlPij d|y?cllb ^LLpJI IJuJ LoJu^ -^jJl ^3^ i3-b^ 

i^Jo ^^-i£aj -^jJl ^3^ ^ _!a52J lS'^1 <^^ 3^1 i)L^I 3 o_ ^ _JLilj^l 

.^J_L44J1 <4*II d^Jkj 3-0 iiL^I 3 <4*II 33^ <^^3^^ 

i^Js- Invvo dJLij5> 3^ ^>3^ £^ij5> (steady state) dijLill dJLpJI 3 

j^Jaj .^j 5^ 3I 31 djtlj iLapwi dfljjis 3^ 3-® J.Q_ail 

^ cl^^JJ i3j-i^l j^ajLap^3 ^LlpJI J 5 s^_ M 3-^-1)3^1 3 *^^34^^ 3^^ 

33^ jt -O—*1)^131 Lr^ ^ 

3^ 3 -ii> U5^ (Attack Angle) dJ 3 l 3 ^ ^3x•^l ^pd MjLo 

.(192) JSJJl 3 



^j'wJI jOAPmO 3^JJ ^j'wJI 31^ 3^dJ 


2s’jwJ) 3^Jj 


tLodPMiO dJa.’g.^tf? 05 ^ ^ 15^1 LoJl^ ^^ 15^1 3^dj 3 l'*^ ^191) J5b«JI 

djft.-g.ii> 03^ IoJl^3 
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0jjjl iJO 





.0^1^ gl—^1^3 Oj^JbO 4 uoLol dj—<^l jojLa^JI :(192) _tLtI 

.jljjJaJI oLmI 4.4.MMJb 4^jfCi^ 


«(ip-3jJJl» _c-Jo cl^_^ 4 -oL^ ^_9jJJ ^3^1 _^1 '•^ _*-^5^ J-o_ ^ 

j3-it C*xp- £^U,1 «<i*3LaiII» &> di^ 3 jJJI jLs ^ OljLszj .(Viscosity) 

.iJLaill j^l ^Usl jU _c-1 C*jl5 U-IS^ -L^ 3)-*-*^ _6^1 

U-^ lj3i 4i^3jJJl .cUsl j-® ^^33^ ^w^Q-*-Q-ll ^^3"^ tJlUsl J-*-;_ 

,^3-kalJj .4_ptlp-^1 i3 i3_^3 tiPjCu^l c-l^_^1 4_i3 


4jLJaJl» (^^Jo £4_i*i?ij 4.Q.J:? ^15LJl.o t^lo II 5J^iL-o 

jl gjUJJ jSU- cibJ^l iiL^I Jlsu .(193 JS^_^1) (layer boundary) «4 jJ^1 


.^^Jj i?^Ja4>- JSLAjj jrov*] i^JJj 

i3 o''-^! eJljJ L^l_(ioo 4J^£?- i3^43 o^So £4 Sjj?J1 13 ^ Lojc^ 

^LLpJI ju 4 _LoLqJ 1 4JaiilII Si 4Ja.Q.JI .(194) JS_(iJl 

.(stagnation point) _uJI L_Jli^ ikojJI cltb (^Jo .4ii_u.t 

L^_t«_aj iiJLpJl 4jLJaJl i3 *^15^1 4i^33^ 

^LpJI ^JI ^LlpJI 135^ Si 3)-® jb^Js! .4_LQ_ail 13 ^LlpJI i3 c-l^^ 
.4_cil3dl ^LpJI (JI ^LLpJI J_Lail J^k t^JS' Si 3)-® jLuxisl 3)-o 4_cii3dl 
SI 3)-o (jljuj 3)^ 0^3^ LSjbw-o iijLiLo 4J3I3 ^^3^3 3)-^ 

j\awJ3 c^LpJI 3)-o LS3 -bdl ^k_uJI UjJiJ^l j-'_<**-) C*xP- £4 j 13 OS^Jl i3 

*^133^1 J-*^ U-Lo 4 jL 9 cL^li ifj^b 3)13'^_<**-> U-^1 Lc -44-0 _tuJI 

3)5So (i3 B akiilll) 4_cQlptJl ^LpJI JI ^k_oi J.i_ait y> _a*j ^5JJ1 


.(ij^aojl |3 A 4kiLlJl) 41.0 Lo 3)^^b3 |3 ^llPtJJ i^^kdl ^k_aJl 
3>So ^ 3 J .4a_QlptJl ^LpJI JlIp ^LlpJI 3)b-*_<i OJlpij 

J^r?- _a*J ^_Q7b 3 )t ^J-Q_oJl _oJl 3 >^^ Clj^ilk^l 
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gjLdJI u^l 



05^ 4.0^ Lo ^ia.M* ^Ju^l :(193) J5 LmJI 

.^^£LmJ\ 4Pj>vwJI ^^L«WdO dj^wLfcO ^^SLmJ] 

jlilSo ^ .^^^ls^JI ^Ja_i*JI i^JjJsl 1^ _^^3 £^L:^ S^LpJI 4_J^ljJI 

£^^^ls^Jl ^Ja-tiJl ilSLoi dJaiLb £^53l5^Jl ^ta_t«Jl JlI^ jL^lb 

ojijLPt^l ^Li^l J.5££?ij .(195) _(iJl ^j-o ^wajLpJI j-'-^ 3-ii> U5^ 

.d_cQiiJI ^LpsJJ S^LpJI ij^ljJl LoUf J3^ jl d_J^ J-cPtI t«-tl j-0 (4lil5 3!) 

jl (HSbe" cLo ^>313 452J ju) i)jlj 4^1j^ J <ii53 £i)3ljJl lAIj jl «J3l p!j» 

< 4 *II ^15^1 ^3-»iallj .JaJiS jlnnB ^_Q^ L_ 3 lb 

i3 U5^ c^LlLIs^JI ^b?Jl ^_pti dJjj?tlJ3 £d_LP JLaij^l _tuJ (HSbff ^3 c^la_tuJb 

^IL) JI3J0 <4* II j-o *^13^1 J3^ -(195) jS_(iJl j-o 

(Jl L^lolSo ^Lu-tl giiQj jb II (Jf- <^13^ ^-o_tuJ U-o £^L:^1 ^_Q 1^ 

.^LptU d_ciIptJl ^L?J1 



ijSJ dS'juJb «l5^l .45 [^pJIj IJwj LoJuf «l3^l :(194) 

.^U:^ ^aaIpJI ^IpJI J) Jj£lJ J5l3l ^tuuo giriflj jl aJs^ (Jp^I J <Sj^ «l5^l 
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0jjjl iJO 




3I ^ 15) S^I_pJ) 4Aii3J) LJjS «)5^) (^SJ^ :(195) _t^l 

.Ijl^d iJbJb^ c^Ja^wj ^ ij AjSJ <^ 5 ) 3^1 <^3j3 


i^^lco cL^iS Sj^^JlpsXI d_ ibLaS^ g-o _*-i^l tj-o S^LpJI d_>1-^1 

iiL^l ^J^ ^J_L^4J1 ^Ja^l ^J-C'3 ^^3l5^JI ^loII ^15^1 d_3 ISjJi 

frl5^1 05^ jt tljjis CiJLpij ^ .d_t«_aj CaS^JI i3 c^LpJI 

J 3 ^ (jL) Lljis3 .^J-Q_t«Jl ^Ja_t«Jl 0-® j-0 ^^3l5^JI ^Ja_ *aJ1 

^Jo 4£^ C-ccp- ^Li^l j-o ^Ja-tiJl plavvall j^So tju-o 

i^^Jo 05^0 C-*-cP- i^^iszJl ^Ja_tuJl t^Js- JpSI In.'g-O.ll (j^So Uj_o cjsl _^1 

(j^So (jl J.^1 ^j-o .^LptJJ ^5^ j''-g'iJa.*u-!l jj'-* -iai-oJI i3j^ .^__5Lc•l 
dJLlfii (j^So (jl i^^lszJl ^Ja_uJl ju i3 dJLLfii 

j-o j-^^1 Iw*jLpJ1 i 3 Id^_j^ - J-Q_t«^l ^LLpJI j-o L^lj^l d_L«a£?W3 

.^jJb ^5^ J-5 s 3 d\>n'pui .(196) JSLJlJl 

j^-a) d.i.L^' j^^_i_M) Lo ^-^33 ^(196) 11 (^^)-0 OxjLpcJI 

tc-l^^l (^Jl*J ^bjjl d^5J ^ -Ij_Q-*a dJl£?-3jJ3 ^LiS^ C-*j 15^ ^ ^LlpJI (J^_p- 

.^J 3^ dJbjJi C-*_uxj3 

j^ ^ _p-b Uj 2>^^ . jliaj_(iJl (^yl> ^Lp^Ls tdl^_11 ^j 2> ^—SjJl jlS li| 

.«^liSjl»3 «di^3jJJl» ji;3 |3 bz-o L^5 z-oj^ L^_ MJiJ iLobJl i)3j^_U,l 

dS^pJl i 3-*-52-> tlS^lS^ip-l (^^5z.*_Ja jSs^_(itj ^LlpJI i35^ i^jjXI “ixiLalJl ^ _Lpj 

iiJLpJl d_£l_JaJI C-*-oliLo .L-jljJa-pQ^l :^l£'91 (jiij j^l h_^ Lt^ dfbjij .^Lo9J 

jSL^'^ c^iJalLo jbji^ dj| ^^1 - Lpti«3 135S jb^^i^l j^So c^Li^b dJLkOlLo 


dlao'^ ^ 35 ^ '^3^ 3-I j^ _t«-cj ^jSJo Ja^iaio d_Lo3 

j-o i)jJa-ii;3 CiJ^ptLoi^ c^la <4* II j-o iid^pJ! djLJaJl J-^ai-LL^uS cd.L^-g-o 
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gjLdJI u^l 


_ 0(3 ^JsJiSKlCi ,(-^^vO OlS ^jji> 3jl3jJl B3 ^jJ1 ^ .JI 3 J_II 

.Ol^UaJI i 3 (stall) «La 33 j» ilLpJl cJji) 


i 3 ^lolptLo ^Lp- I_^ Cojl 5 4 -kpli^ J_i-o J-o^ jl j_ 


J-oLp-» J-OJ?iJ fi-OjLszJ _SLfi" i3 ^ ^Lp -3 cd_ojJUsI 

^loPtJL) d_t_t_a( ^ 3 - 1 ^ tS I■ ^' (jl (yard) 

3j2i ^L:^l3 J^I_/^i<-Il (ju ijwoJjJI i3j 1-^I -dJLp- t^Js- JLAjl3 ^Ljj- 11 jubj d_lx,iJ cLjI 

cgiijJl OlSypt-ff CjljjUaJI dlJi ^Lb| .(^^^1 ^LIl g 9 j-Il jl 

JS_i3 -L^_j^ 4 x 9 ljJl I4333 i^JS' do£'lJ^iJl L-)lj3^1 JoOpij U_ '*-*-> 

(^i!n.Qj S i^j_pJI Jjo .^LptS J_o^ *^ 15 ^ 1 13_j'_*1 (1^^) 


d^_oL-o-Ll JLpJI j _jJa_(iJj CoxP- j 3 ^^_oJl 

j^ (sail trim) H d 1 ■ ^ ^*''1 ^^oLJI -*■ 113 

d.oJ5jl j-o (sheets) «Lp-l 3 Jl» J^l_/^i<-Il LjljJab dLo-^ JLpJl 


.(sceata) ie-jJLll 


^lyo 6)5^ (3^dj V 




.^3jJ J3^ ^3 jJlo}] ^3 LuJ ^USo J3^ «I3^I (3^dj ;ljl—ou :(196) J5s_oJI 
ijodJ^pbO ^33)5 ^loSo J5^ ^13^1 (3^dj :Lu^ 


(J 5 i^ooJ dj^ t^bjJl Juo jLpij^ IJl^ ^5-^ ^ dj 

.^bjJJ doojL^l 63^11 ^03!^ ^JX' Lajl Ijils ljjLAJI j3So jl ^w-_^ 

jb .jLiJl Ljjl_ 9 j-0 ^loQx^ f^Js~ iLobJl ^33_ qJI jul (( 198 ) _(iJl j-o 3 __ 6'91 

d^:^ Jl ^1_)jJl 839 J-*-^3 £(J^_*tJl J j-^^1 ^Ja-Il j-0 ^1_)j-Il 
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0 jjjl iJO 


^qIoII j5j-o ^bjjl jl J■^i^ J-»<a£lJl j-o jSjJj L^j 

CJjb ^-cPt-kOlII 3^ J.U_5 Lrj .icsz-^-Js ^.cPt«aj 5^ (^jin.'gj ioSLpJl j_ SjjQ 

d_LcQ t«JI dUJJ ■S;,Lr*‘ f' p-LJl 

6jj2i (jjl^lJl J iILp- i3 J.^-*^l 3^3 ^bjJl 833 05^ 

4£^3j ^Lp ^bj ^3^3^ .(heeling angle) ^3^1 ^,3)3 3! (heel) ^3^1 

jSjjo juJzlJ LJjl tiJI 3)-® ‘lp-l3jjl _!aJI ^^^Lp jj*i3i:^l (J| I jLp-I SjI PtJI 

j-o JoJjzJI i3 ^IjUiI Lajl (^yJi 0J^3 .^31:^1 j-o U-o cLJjLill 

ixcptti i3 iw)jl3iiJI 



Jl4^ Uib j 35 L.mJI bia^ *^ 3 ^ ^ *( 1 ^^) 4^) 

.$ j^jiS 


iuoJjJl iojbJl «Jaillj» .U^ 133^^ d_LcQ_uJI ^ 4 __u*-OjJl iojbJI 

J_LqJ 1 ^j-o LP 33 \ jji> ^3lco .L^SjjPij cLj! cUsl J_Q all i3 «V» J5s^ m 

j3^^^auS tLoUf b^jli J.i all jl^ 3 I juLL) jA^L^l Jl 

i.aL.OjJl 4-ojbJl CojlS UJ5 jiJ .Jsl ^w*jl3i^l j-® ^^ 3 !^ io3LiLo 

Ijjb . Jl j3jJl io3Lii-0 CoP-lloT all tcUl J Ji_01^1 Jl liljj-ol JS^l3 (J3131 

.(198) JSoiJl J ^- 03^3 
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gjLdJI liiJI 


ft j* 

Lo 3I cjjujL^l io^ULo ^ISo ^ cLo-^-tu-o C)j 5 i US 3 

iLoLsJI jot (199) JS^I j-o ^woL^l .LoL^ ^ 

f, 9 

^5111 olib jj 3 US 
.^LjJl Ljj^ Cy^ ^ 5 ^ " 

.bjL:> LJjliiJl j^S^bzj jS-c^l iojliLo - 

jSJ c^jJl d_^ ^J| Ljjl_tiJI JS_c^l d_o^liLo^ ® J_” 

S^iLll 0Aj2i jl_tuSbzj ^.oJfitl jSys i3 3-Q-U.tl ^353 ioib^Jl jSys i3 i*jib?JI 1^3_ 9 


.iL)b ^3-^ Alft iw)jUJI jL!a 9 b?iJ 3 

JS.^^1 ioLo - iSj£> diLft) S333 j-o iSl3Jb - iSy> ^Lftj 833 - 



.iw)jL 5 Jl cUajj Jl j 9 ^ 


^ 3*^1 ^ 3 )j 

-►' 



• \Sh^ glait Jai«5 ^ 5 ^ Vjti^ J-oJti 1333 :(198) JSAJ) 


^j 3 Cob J_ Lp jii iw)jl 3 i 3 jjl 3 J 'ilb?- J ^ L^iS t 33 iiJI oi_ (t 

j-0 .L-ijliUl dS^p- iUapta (199) JSIaJI j-0 j -^91 ooL^l ^-^ 23 ^ .i^jb 

juLl) ^jt jls JLP-I3 Jl joio dCcLtiJI d-ojJLo jt 


j -0 d_)J 3 jC> d.-o^ _po^l JoJlpo jLs £jl_jJl JoJlPsj d_J_ Ia 

33;^ b?- 9 -o jt <JlS (303! Jw_Qji iwiJjJsl ^^Lo 391 J^t J . j'_p- 9 Jsl 
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^jJI 2 jd 

dLtl jLj i3 l)^ 

d_LcQ_4«Jl JjJlPsII d_LcQ_4«Jl ^_Q Ic- jLjJl (200) J,^_<iJl ^ 

i^jLpij Ltuip- LbL^l j-t Ijl*^ 80 ^^>6 

ij^lj J jJlpsiI .dj_£i tiJI d_J| j\ (iJ jJl 1 jl.ls2j 4 15 

^LojLsJl cL^l jo «i)3j» jjal.4£03 dLJi t«Jl t_QIc- jLjJl 

.d_LcQ-uJI L-iL?- jLlIl ^53133 cd-LcQ-uJJ ^.uoJjJl 




(jL«mj) ^-p3^^ <53"^^ :(199) 

(j'-fi') 4 .oj^UI 


^bjj^l jt i 2 j^ CJ^ jLjJI 4 j 3 lj ^J^ d_sLoj 

di^lj ^j-Il «slick» i3^j-Uil frUl j-0 fiiJaJ-o 

^^^AL?JI jLiIl i)3l3 SjjSiLioo jSL^ .ftLil iuojjJl iojLsJI iw)ljJa-o^l 

.dJLsjJl dJa£?-^b i3^j-U)l frUsl3 

j-o Mjl3^ j-® d^z-oL^ j-o jo J3_tu33jJI J-o-P 

cLoji^ ^34^50 jb?ij^l L^lSLob jl _«jl3 “i3l3biJ3 (^^lobb 

^S-oCO^alil _JjJl Jukb jb?iJ^b C-O?u0_al (^^1 d_jojLaiJl ColS 

OJ^Loi (^^1 «V» ^JX' d_CiLbjbzJl Jl ^Lb| t^3^j-o 

io3LiLo dl^JLuJ] cLtip| J 
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gjLdJI u^l 


J->^1 |3 Lsz-O jJ3_i*jl 75 

JLot 452 Jj 1 £d_jLii?Jl ^1_t«J)l j-0 JlP-I^ J_o0 _P 

JMxI_all j-0 jLp-^1 j-0 yjS |3 C>jl_aU3 |3 ^oioilp- 

.iJl^ ^1_jjJl L^oS 05^ o_J^il_ 6>' jb?ij^l3 cOJoi^l ^Ju _fiJoJI 

jSjJjl _^1 -tL^I g_* j«2.Qi^l3 ^Jb^Jl 4_ oJojI _ail 

.^^3jiaJl CJjis i3 jLpo^I SJoLqJ 


tIA’* ^ 4ii0i*A> 

j-0 US3 .d.-o_ocu^ cL^b jb?ij^l iwJjL^l 5jJ_9 JloIssj 

OblSLoj (^^1 ^^5^1 ^^43 05^ jl 0^-€' tgSjJl^ 4i?tl^^l O^^l doicSLUsl 

i3 j-'^^l UoiJl^ il^b^Jsl 4 J^ilA j-o ijSJ^ JjJLsz-o ^bjJl Juo jl pij^l 

C-o^ tcLoAill jbs^jJl^ _ ^3-^^ 33 -*^ JMA .4_iJ5^1 OJl^ f^3^ dP^l g_Lo 

S^iLlb cgbjJl Juo Si^JLpws jb?ij| OblSLob J,^_(iJl iszjjJjl ^J^il^l OlS ljjI^^I 

.Ji^iLil Jlszj ijlJlill (Jl ^^3^ liLjlJ^l j-o Oj^-o (201) J^oiJl j^ia-J .i> 

i)jLaj Lb^j^ jAt^auJi3l ^5JJ cObj^i^Jlj jai^-oO^jI liLjlj^l v_Q vo‘i 

^5-^lil ClJuol J33 £jb?iJ^b 4jjb?iJ jjOJLoO UJoJ^ £4j C)bj^£?Jl (^^1 ^ UJoJ 4Ja_Q_aJl 
iijLaJb bi>JLp-l Jajj JkS^ cJS! jJl iszjj-o .cLl^I 1552-0 oO g-o—(iu 
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0jjjl 

l 3 d_Lc^l C-- 0 JLJ? 6 l-ail .ioJk^l |3 iSjLoJ ijtiJI i3-5J3 i*u- 0 jjl 

.d-^uSlsUsl 3 I d_Q_c52-ilIl ^LjjJI Oll^l l 3 ^ 5 ^ SibjJ dLjlj^l 

^ ^ ft ft 

jb^)U ScLo^I CjIS ^ 1 ^_il Jlp -1 

U-o £«latin» i^jiJl j-o ^ _u .^1 , 3 i__i.l .(lateen) «,^^iliJsl» 3 ! 

(^^Lj 3 I JS_<iJl C*iio -ixui^iisl 3 Ji> cijjuiio jl 

ii^ljj |jI>U3 djsiiaB j-o d.^.o_<iJl jOjbiaiJl g.L*^i .C*li;3 J5!_ ti 

JaSLpiJ U-wJ ciojJUsI |3 ^Jo-Oi I^js- frj-fi' ^-0 _ 

. 8 jj?*- 3 -o-U 8 >ib>- asb>- 

if-jOjl J5b.iJl iizjj-o j-o j^Jalll J-wa£>- v_Q A LoLf j-® o^ 

icpbj 3 I d _52Jj-o _tuj j_Q_ai i 3 Sjb?tJl tjo L^j j5Ll 

SjLp ( 202 ) JS_(iJl l)-® SjoIs ^Lo^l (J| jjiuU .^1 

C*i_(ijSl 3 I j.u-oL^l (jj^l ^J| iiLjl 33 .o (ip-^JJ Sj 3 -o ^jS' 

■ <«t dj 2 xL> j -0 3 -L^ 3 J 33 CJli-J j3__u33jJ1 j-o L5^ i 3 jAibjJu-cLS 13 

(jbjls L^3-L>3 icC-ljOj d:.Q ... <13 ftlljj j_^iaj 

ft ft ft 

;.>^ 3 J 33 ^—-—‘**■ 2=0 ^^bj (jl 3 ^^ . JL_cj?Jb ( 3 ^ 3 - 03-0 L^J-o j_r-o 1 



Obj35J) o*’3^'i3V dL«j)j3^ ^3! ij £.lr^ )3J3V :(201) _t*J) 

i'^jb uQ'»vo ^ v^UJI 03^^ 0 ^ 
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gjLdJI u^l 




lo i3 Lszjl_ M _<iJl 1 j^ jl5 jLoJojS Ijljlj jIj^I 

• ^ K. 1 a ljj& (jl L Q l^orn j\ j.. Q 1 ^yXS 

(jLs JS_(iJl c-U-LsJI jo joszj ^3^3 j-0 ^ 

jjIiU^l 3 Jlo .IJli^ ( 202)3 (201) jU^^_*iJl i3 ‘^^133-11 (^jl£>3J ju iLolIl 

^jJ L_3jiL^ ^^5^3 ^3 (pLo^l ^>313 ^3-2>3^ j^jJo^LS d_LcQ_a) (j 

JA*«1 3Jlo cdUS ^Lb| .iwoL^I ‘^^'-*^3^ ^ dJLjJi £d_LcQ_t*JI 

i(reefing) «lj_J^l» (^Jo j_« 03^0 jl j—Sd'3 £L_933io 

* * • 

.4j3iiJl ^LjjJI frldt dl/dJl 4£>L«-0 joiio 

^1 JlPJ all jl5 ^,J-11 if-^1 ^Sp6 jI oJsl l3 J3^ 

. _dll J-Joo aU3 dl/dJ iojJUsl ^Lp- ^>3^111 «jj*llajL)» 1 i3-oX- juJij3lIl 

J..oj?iJ (^^1 ^13)^1 I_oJlI^ ^3*^1 i3iio .(203) _dll i3 IdiSi ^-03J 

jLpjJ^I Sjjdll J_^Jd) -^J-ll Jds jLpiJ^ ^Ll^l M i£-_^^l 



(3^NL4 I jm^LuJI 3I oj^I iJ) dL<jlj3o ^3! :(202) 

.Ia5^ ^ ^ j.rO 


,[I ] .^jSoLA 3I (j^>i,i j 0^ I j j ibcitQss (^) 
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0jjjl 


jjJoLc- _ tuSojjj L_ij^ jl5 LoAIC- 4_oj?tlo i 3 

iJoMJjLs 

i_._u<j> L_ij^ _ nj 1334 ^ LoAif- 

(j 1^-^^il .(j_o3Jl jijl) «Jo3LjL 9» 4_tstxxlaJl 1_yojLoc- 

CfcCO JJ^LIj ji- 4J3J JlptO ^Jl 13103 (jy^ OJw-lo ^L>J _C- 

.AaL^L) ^^.oJiJ) 

1A:> jl_ Mji (j iwJjLoJl liU,» _ui SjLsuJl As-l ^ 

Lo j 3 y Jjk .dUi j-® >—^1 iwtSljl (^jr^l» djL^l 

.dJis^Ull U j3>J ^ ^UaJl 
.«4j j3to ^1 dlJLuj ^ oljl Lo jl» ti-Aj^ Jls t«lj5Llo 0_uJ» 

J^l jl5 .(Skerry) ibjjko l^il 1^133 ^ 1 ^ 3)3 

^Js- ^L>j dfbji) jl C*-oo t-io^LL j_o J^i^ 



. ja*IuLu Aa^AiO ^A^ j\jS ojls :(203) JSLmJI 
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gjLdJI u^l 


J-oj Cojo jJl ol_^Ij Lj^ 41*-Q_uJl jl Jujl» Jts 

^JlSj^ J^Lco (jl LwlsiS tUjjLC-L«_o iJI (3 jl5 ^ 

L^iS* ljlj_l}l LijvXLs U ^ - ft^A-C1 _m. j.I 

t^i^Loijjs I 3 AJ 3 (j-o Lj j3 jLpo^I I^Lkii_t«l 

jjjJJl ju^Ub^l j'5j3j-ll 

j -0 ijlj (^yi >3 tcLtl ^33 _® Jj^ Sjis-o (Jl skerry JiiJJI _jj 

j-o ^IoqU Ijjij J _jjJl j-o Lj^» SjLsJl .«sker» d_e'^iUl d_oi^l 

J «^jJl jl_pij^l» SjLsJI .«^jJl _pij» ie'Aill d_ 

C-cPti) (biting) «ja 5 Jl» 'w)j 3^1 ^JlpJI ^jAILuJ^I dj?s.*«_Jl 3 iff jJLll 
L^i)jj£> SjLsJl 0 A :^3 j_^ 

C*xp- £«^jJl J _j (Jx- ^JlpJI i)j_cL^^l jLpij^l Jl 

j-o d^LoSll 45 L?J 1 ^aJI ^^-oJzJl ( 31^1 .beat»» J| «beita» ioJ^I oJijl 

_I 1 (^jAs £)3 ;«beita» d-oiS j-o d-o-wjl j-® ioActi«^,l jLz^l jjs_uJ 

.«beat stafF» ««beitass 

. j 5 :>'^J 3 -^l CjI^-AS^I (J^ (joszj cMf-l ^IoqU 

^jJl cL^L) 3 I L_i liJI d.^ j-o j o i—)ljrC3^1 i>j-o ^^ 

3 J ^1 jujI^AC- (Ja^ (j^LlIl jlS 1S| Lo ^flsLi jSo ^ _piJ^L) 

J .IA-lszj jLpij^l^ tAf-jwJ ^j-Il J-o ibLu-u jlj^AJl d-l5bff (jujl^AA l53l5 

weather) J-ob j_ 0 3 :)Lai__ 4 «^l» dLiSbll lAja> dJliijjJl ^LSltl 

.^AsJl (Ja 3j-oo (Ja- jJj-Il Jl d-L-tu-Jb jLlSb 3 -di 3 :(gage 

J-Jal_t«-o i-oLo^l ^LpJI 3 ! _Jl J-ob?- _b U_ Aj 

LoLff J 5 iaJsl _Jl jl jrb c^j-Jl J 70 Jl jbiJ^l Scl_ cS _jJl 

U-oo->^ (204) _jJI j^iaj 56 _pij j-)j-JI J ^ ScLaJ _bf-t 

j-o iwJjjJI jb^l J-*3 j-o J ^AitLwjl bi^S^-ff 

^^LoSJI Jl bl^t J5Lo d_ *«_a3 (^jUaJl .OJlszj L 03 b-Jj^ j^Aa (^^LpJI jjiJl 

b-Lptl-o 3 I b ■ Q" ^..A j^^j AS 3 I 
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0jjjl 


iojJLtI ^Lp- (jl J-oLpJ .Ljj^ J^_(iJl C-Ji^ d_tu_ij 

^ ^ . e. e 

Ja^pJal i3 i3 f 6JjJi CJljLo 

LiLi^l Jj?-Lai J^ia ^J-^3 


4^jIp 



j^UJl jjiiil i3 Jj>L«J 1 J^la iJL^jJl OliLi^SjLai^l 

j 5 J .(caravels) «J^ljl 5 » (^Jo ‘w)jl5^ CooJpJ _u.1 c 

jjiLll g-o j^^bj IJj ijuJ3J3^1 J -*3 j-o icLjMJl _ail 

Jliij^l) (tack) .1_^^ 52 -kp ^jt> eUi ljL _ait Jlp- 1 jl 5 L^j 

L^jJaJI Jl aSojjpij^ iw*i^ (lSj^^ (Jl 0_® 

ioj^l 4 aJ 3 j 3^1 iw)jl3^l J -CoS^ aSU^Ioo-o iJ-ojzj d^j ^ c^^jLaJI j-o 

d_ooLol d_j.Ltx> j-o ^j-01_^ (wjjl^iL) JoSljl^l 'w)jl3_ 9 cJjlc; _oil 

^jo dj^^_ Coxp- t^j-11 jLpij^l ScLa 5 ULp S^JlscUiI jJaj .dUaioo-o 

JuO jLpij^l ScLiS iszjjJjl j_LaJJ j 5 o ^ tS^JcsCLo 4£^1 ^^5^5^ (^7^ 

j 5 Lc ibjp .^^*^^daUMJl CojlS (^^1 L^_acQj ^J-Il 
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gjLdJI uiJI 


cLptiil SjoLmJI ^LjjJI j-o Jw_ai (jl 

■ I ^ d_t.LLx4l SjLptxJl ^ 

j-o d_LoljiIl .JaS d_J^MJl _ai^ 2^ 

iLoj?wa jl^-o oJlC- I_^ C*jl5 .(xebecs) «iJLoj^l» <c-^ I-q -< 

S^bjJ L-ijJLfftlU Jw-csJl CjU-^joj^ C-oaJLptl—ofl dlJS dsLbj .d_J-J^ i^j^b 

SjL^l O^Jai>3 t^jJl oL^b iJU- Scl_ oS d_Loljjij| j_Q_tuJ C*jlS 

b)^^JiJI ^ ^ td ■ 11 ly jVi 11 LtJlJ^^I i^isl—a) ^ ‘ *:>-\l Ij I 

llJI 

t^LlJMJl j-0 d_cLpJ3l Ja-cpJsl jj£> jl^_a) 

ixcpjjl ia_ai3 i3 iszjbii _ m) AjbJb) y:^ _i ^3b3^ 0-® bJLp OJjis 

.^jJl Juo jL?ij^ ^ l(^*lov'i 4£|^t J-ol^£?ij C-J^_<^3 

'*“ ^ dJ^J ' 1 ^^ '■'^‘‘4^ / ^l^j'MtJb d . j'‘‘. 11 ft. i 1. i . .'i I1 dj7c__4wJ 3d>^ 

^ U5 ((crab claw) «jlL^wJ! (^:) 2.1^ SLjb . JJii 


i ‘ v.i rt 


iJLc- ScLoJ dJ^ d.o_ail (^jisz-o d_cJij 3^3 £(205) J^_<iJl 
fiib^^Jaj ^Ij^ctl^jb ^jjslll ixcpttl jj^ ^ J-^ 

Jl jb?o^l Cxxpij ^3 jJ 5 Lj JS_<iu (outrigger) S^IjuLI ^ 5-^jl33 C-odj .ojoji 

S33 io3LiUs ^j-11 cL^b Lo3i d_t«_aj iljJjl XLe .j\3jaJl j-o ya ^Lo^l 

ibLu^ cL^b djisL^l J 2^3^ 

C>jji> .^3JLaJl _p- j3i j-0 j_L^jJaJl J| Jj3j-ll Jj_ b Jlp-I j—® 

^jo _tuJ3 (ij^Lalsl d.J.xiX- ^j-11 3-0 L_3iiJl3 ^Lo^l J| iw)jl_SJI J d_QjjJaJl 

AlC- _wj^l il3^_013 £^b-:^ ^ J jL?ij^l OljjJL) 

.j-LuJl d.^p-3 JU^ 


^IApA—o)^ ^LjAj^I (333'*'"^^^3 «jLlI 1 (jb^^^Jl 3 ^__m) 

^33^1 C-ozJ-o .LJj_pJl ^1 Jw-oJl pt J_QjJl J Oj 15I _ai (Ljj^ L3I5 jolj_ 

£d_JpJ3l jb?ij^l 3>^-a) plJkitLuil iicpJsl j3^ C-JIp-1 (^^1 ^*->333^1 
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:(205) ^J^.maJ) 


d_cLp 4 ,l OLlidl cLp-^ OJlP-I O^^LpwS dfljjJi . jLo^b |3-b2l3 ^>5^1 ^b_ai^ ULp 

jjiU iji(_csJI j-0 i^^lj^l jLpij^l jLs ibb i 3 ‘^bj i3 

3I i«bbj 4 cC-lj^iJl jLs libli iJLpJl d .ipJl 13 4 

4Ja_wjl^ j^l 41^ j^l (icpl 

cL^ljwiszj^ JSL^l^ j\ _£ J^blsl ^ 33 Jo J-ooLal) «^jucUj» d^li _ <m\^ 

dUi clj 3 j-o Jol^iJI Caj 15 I_oJLif' cLtaiJI^ Lo 3 CjJlpo 1 J_ (i> jl5 
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17 


UgJIg^l UgALoJ 


(J 3 _ll 

^3 cLjIjLw-o i3 q^j^\ ^ 

_cwJJ 3^ Lib^p IS| .lis^A 

J3J0 .liUi ij Lu^apI _tuj 1^3_tuS (jp- 

^3aJ1 I_0 '•^s^ J ./^Q II1 j_{j> 

(^jJl L03 £115^93^ J3_p- dj lj3j^3tj (jl 

TbjJiLpijl lJ3^ Ij 3 jO_L 52 J (jt 

d_iiAptll d_d_oJ^l (jl_ 3 

L_^L)3J1 L_aiS 3 l j_0 (planets) 0^13^11 

'L-cJS j_0 «7TXctl)nTCtl» 

SjjbjJlS Sc.Lb| jriS^^l tw^l3^JJ ^jSL^ .«(j'Jl3:^» 

aiBj-o Ciljl_ icS jl i^j^_£iJsl3 ^^jJsl3 

d.£.^Lp- ^1_ol ‘ ^ 

£«Jl3:^» (XxJS lillJo ‘^3 c^aU i*jlj 

dUS ^-0 .^35^ IS d_p-!^l i3 ^333^ _«^3 

Lkg3*£:ip- cip-^Ujl i3 ^w^l3SJl _0)1 liloSLe* 

.L^lSypJ ^a-^oJI joszj C.*S_Llol 


ti) js>o jJaj j^JaJI OjLpoJI dtjfu» 

«d.*ujLJI J^issll L^^5Z^3 


221 








gjLdJI u^l 


j-o SjjJLII ^5-^1 j-03 cLJLc- ^wa 5I^^1 dl_ jjj 

^j-tl ju oUai^l ((Taurus) J5ill i3 0^ LoAIc- 3 j-o .4_ 

CJ5JI dUi lS U4I jlS^ (4_03111 U4I jlS^ :(Aldebaran) jljjjJl 

.Ljj^ 4_tw_aj 

:^350Jl3 iw^l3^1 jju j-^-ooJdJ 0-0 iAP ^ljLPtl*«l 

L-)ljia-o^3 jLuSo^ Iwa513^1 Uj_o ^3^^! «ja- 03 J» - 

iwx5l3^1 ^JSJ (ULp-I 4_j£. LJa^3 4 MoqiII Sj3-i£aJI LszlsUL) jl 3^! i3 > 


.«jra(-03Jl» J ioj^ C^*u-<-l 1 jJ3 cl^Aj^txa Loj 3 

5 c.Lb| Lot .cLo_ toJ\ i3 ^3^^! ^iJa 52 -o ^j-0 ULsz-L jr^— 5^1 S^Lp ^J\ _II5I3 SjjbjJl - 

.CjjIJuo i 3 (j^j^l ^J1 4 _L^*oJb 4 ^ 3 ^ JloJlszIB 

C)Lsz.oJ^l3 ^3^^! joszJ J-o_U _iJl jljJsl Lo3i ^w^l3^1 - 

ft ft ft ft 

J_wj^l ^w*i 93 £(^131]!) j-i^Jll 1^5^**-'°_jl^l i3 

.(l-)j^ 5 zJ 1 ^j-j) iwJjibzJl iw*l 33 4 lj_t£jl 3 ((Jl-ai^I) 

(^^Aj J3IAP- i 3 Ip-^lll i 3 ioAitl_Mxll 4 _MxxJjJl iwxS^l 3^1 ^13-0 ^jjz-o oSlfi" 

j-o 0*5135^1 g 9 l 3 -o tw)Lui> i 35 zj . (ephemerides) (jUiJl ^,3ildl 3! ioL)33jJl 

^13-0 ^lAitl_ 0)1 . 4 J_o) 4000 ja-JjLJI 4 oAp- ^JI ijuoJtiisl^ ^ju^loJl 

4 Ao) 1600 O-®) UL?J 1 4 oij?Jl i 3 L03-0-P J<l£?dl ij3Lo—oJl 4 £>-M-o 11 lw*S^l35dl 

l3 IwaS 13^1 ^lAitl_a)L) L03-0-P ^-0— _o*j ^ .iHJjJ 4 JL 5 i J^IA:^ Ojil3J j-'_c»- (j^l 

.^ 3 J 3 -^l olsLiilll i33 ^A 3^1 iwxipJl i3 Sj^L-0 4£?-^1 
J^oio iw^l3iJl plAitlo)! ^^loU (^JLLqJI ^3^111 J^Ia^ 03 ^ j-0 
^ ^1 ^ 1 -*-^ £ 4 JiLszj I_o 3I AP-I3 _(i) cL^^l ^^^5zJs OIjIAoS 

4 oJ 5 JI LsI <«ollS'» ^_yltl fiLalj^ j^j ij_ilj^ (JJ ^_ 4 >A:j (JaS^I £L_wjjli tiabj^j iL<J 5 (^) 

jj.. 5 ^.l.fl.l I ^ J 3 rJ—...I I .oLa^ 5 I oiii:^Ma jcsi js^ ijui e(j)r|pepLs i^Lj^JI dA7_Aoi Ephemerides 

JaAUI ^Js- Ij'^lU^l^ t^3U_ mJI 5 Sjj>- iszjlla^ Ols^^l^ jJJAJ ,jx jj-a.!_I 

,^U. lUll ^jJI^ tijuAJ jjiL_«aJI :^bjyi ^ .IJn..-?- 51 

^5j<AI (jj^ ^_ys 5 ^b>JI (5u>3^ (jj JLcjA JLLa>.t.i_4>JI ^33 t(oliSJl ljLa> ,jx jAbdl JooflJI 
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UgJIg^l Ug^Dj 


.4_ cdjs>'jJ\ i)ljo AlC- .if-jwJl frU_i3 

AjApo i 3 4-0AiiA.4«Jsl ^J^ OJjJi ^Lb| ji- 6'3 

j-o j^ols cii^LsJl t L^ljl < 4*03 I 433 J 3 ^.U 

«C)liLp» .4^^1 frU-uiL) L^l Sap iij^io OliLiij j-o^ jt 

.4p-^1 i3 ApLuJ jt J-ls^l 


ijjbj}\ 

^1 ^Ia^ .(^J-JJI oLol pLoouaJI ^ ^o-uA^ 03 ^^ ''^ 

4jli £ijS»j^l (^^).0 ^^jaa.cAu Jl J| 4 j 1 L^ -1-05^ 225 glJ 6yJli ^3-® 

4_»jj-o Aj^lj 43 I _tAoo (jyPAj .jAoo_ (iJI ^3P• 47 ^3-o J^\j IAjI <^jSPzli ^ 

4pA-€‘ |jAA-o_«iJI ,jj3 SjJbjJI 'wJ^ .(^^j-oJissJI AlILJaA_«jl jaoo _(iJl ^jO SjJbjJI 

aap ^ ''■ i33a'^ -^aV ^1 ^.1 LI ^1 «^La-oJI ^ '“I 

LoAaP .^^^-ua^sJI AaP ^ ^^^}.u-0_uaJ I (wJLaP 3 ^ oLoxuaJI (3^^^ ^ 

^^^}.«A-0-AU Jl Jl ii-Auj 4 _tw-Qj (jISUjI J 3 A -0 £(^y\h^!l 4 aJL!q:;_ mI J ^>*^3-^1 

.Sap g-oLoj^ 

(j^pt^aj 'w>j^ 3 ^ 3 ^ OljlJaS 3 I OljjUa ULap- 1 Sjji>jJI Ja—Lpij 

AlP .4-kaaptLo I_ AlP 35 ^! ^^1_^1 _oi pLiop-^l oJuSi .Sj _SUa 

SjjSijJl jWs jr^ ^ ^sJlszj cOL^j^ 6 j-o J_sl _c-Lajj! 

J <^3-25 Sj3-«3 _£«J 1 J 6 ^ 352-0 J .0 APj-wJ ilij ) 4 jLs 2-L _(5>liaJI 

4jl3i3l J .0 : 4 _ 4 «_aj SjjSijJl ( 13-0 jiOjLap- lj\lS ^ 33 ^! j-o oT lajIs 3 ! jL!a3 3 ! SjjUa 

.i33^1 333 3-‘^3 ISLszJs J^\ c. 3 -«aJl 

4.^aALo 2011 jjLL) 13 J 3 _13j 3J iAJuo 878 ^ _3j 1 ai5 ^ 

4J^Li-o Sj.^ Ljl^l £ jljJaJI j-o CjLpI a) J-2u Aszj .1 £*> J Jj 

L 0 AIP 3 £LJ Uaiapto S 3 C 3 pLj J 3^1 jl 3 ^^ ^ 3 .£Pptj ^^Jal .S^UaJl J iQ-*AP 3 

£C17 ^ 3 J j-o Jiij S^Ua 4_ j 1 jJa 3 £Aa 52J j-o SjJisjJl ^—^ 3 ^ ^Ij ,hQ*"_oil 

jAJa-o^l iiLii 3 (J-t» 4 j1 IJlOIsz-o SL^ 4IPj^ j«aPpt3 
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gjLdJI u^l 


^j-Ll .Lo^ 687 jlJ Sjcs J_ Z€^ jIaa jIaa g_ qj 

^^ '“^ 24 ^1 18 \^“^ '“ ^OiiLc- 

_ ^*X\ 05^0 cCjjIJuo i 3 33 ^^ LoAIC- .CjULil _all dJLlfii 

j -0 iLilj doAL?- da_ajJb ^ 5 jji>lJaJI 3 ^^ :dSjj? 6 io SjL_ai (3 L_A)Li> ^^jsxc- 

.....•* * 

«i)iljkjj^l 4Sjj?Jl» OJji> .C-i_S^Jl 3 -® *^^ 3 -^^ ^Ji djlS 

cl^ 3 ' ^^Iajj^I 2SypJ\ 3 ^j-ll 1 —oJJA^ .(retrograde motion) 

.iL)LiII doAli^ da_a*J SjUiaB SjlOJ lAS^J djl5 3AaJ 

IAp- Lsz-o^ 03^ jl ^ _U 1 ^oaA) 

J_JJ 1 3 j o jjA^SbzJj 3 j-o dljtj j—0 dloQ ^ twJjSl Ale j^So I oAle 

J^A) jA-I (J| jAj?- jj3 j^iA) djSj^Ja-oil dlLlfii .j^j^l j-o djblj^Bl Ap -1 JMA- 

j-o ^jJl ^J-e• .j-oAlU (j^j^l j-o djblj^Bl Ai?-1 Ale 3 J_o ^j-tl oi 

C)Ai?Jl» Ijjb Jlszj 1a^ i^-bjcHoi (J3 a^^^ 3:)iLlo J^All liji) A?t-o ^Ae 

.AJsI ^^Lo.aaJl 


«4 

djjfCS AI.^3 jdSo AszjI dl^ jIa. 0 ^5J^_(iJsl jIa.0 jA) ^jJsl JAo 

L^A^Uj (^^1 jo ^^^1 d_Lsii^ U-0 tLo^j 4333 J 

.LjjA) di^iJl 3 30 jAss-g* j^^Lw-o—oJl jIaAI IsjA '*'* b .Lj^ 

LjjSl 3 j^j^l 03^ LoAie c-U-oJI 3 Lsz^^ 03^ 0^ j ^-^3 c^^aiAp- i^aA-oJJ 

.dAo dJaAj 


JiAaJI 

L^lo i-Q" Sj^Jalo doj?-^ jjl jA 3 dA!;_ailj Ol^Le j^JaJI osLlol j-o j\!SJ 

I^Js- lAjJSld J_JJI 3 J^aJaJI jAsZJ ^ApA _oJ . jLp -^1 j-O jdS^ 3 

iAe dlllfij i^guxJpllAtl JApJb jsz _Aj lj3-*-b jt 3Aaj Ulo tL^AijJp 

.4p-^ 1 3 j^oJaJl ^lAitloi^ Aij^logi^l OljLA^l j-0 
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UgJIg^l Ug^Dj 




_twjLIl t^lj-o Ijl*^ Sjuo. 52 i ;3 

j^JoJJ 4 j^J _uJl dJip-^iLLl (jt J_Jj^jl> ij-u-cuj?- lAIJ-LI ■ij*'_5L J.-OX- 3 I 


Sj-oL^l ij\ _ M LiLc*-^ L^l ^ 55 zj ^ Lo Lbjt jJil_ izj (^y2>3 Oj_i^i^isl 

j^JaJl ^j-o OLp^joj^ (j^_ oijjoJlLI SjLptJl _ptJJ 


i3 [Sj^^ ^5521! Jaiis tg^jJl i3 j-0 

jxt- ijajl diLljb 05 ^ (J^ ^ ^ ''Sj^^ ^Ji 0 ^ Ja-ojJI \3ji> 


.LfiijLu-o j-oL^ jLptj jJis j^JaJI L^| jJali 

J^ j-0 dfbjij I3J_^3 jjuJLiJ^t ULjijj Ijo^I _tuji i3 _t«-tl jl 5 


j*oa-*j?*- c«S^^S^l 4 £>-^LL 1 i 3 J3'i» (jl^-LszJ JULo (3 •oV'^-)3^ 3^jJo3l.**co 

Ja^l 3^-*'*^^ ^3 ^‘^ ( 3 ^ J-*- 33 ^ 

^_Q I JjO^iLujl ^ j-03 £3jLfiJI jjs> (J| ^ tlAlil^-aij (J| IJJJjjI j-0 JJ-ol 

jo 5 J^iL-o f^3^ 3^ Jaj 3^3 tjs^l 

IJlIJjjJ j-0 j^Ja J34^ jS^Jo .IJo^I _tuji JoMij3^3 IJlIJjjI 

4 JL>j j-0 Juj> JSLAj io3^i-o ^jji> C-Jl 5 3 ^ ljJ cljj^-tujl 3 


. jol^j lily (Jx 

L^^J^j^jo^l ^Lc- £i 33 -*-I-*J 3 -J 1 OljrvJl 3 ol5^ 3 jj>L341 j^JoJJ 

J 3 ^ L 7^^3 3:)jia» (^^loJsL) jjs 33_ xu_;0-t_t_at eUl^ 

jiljl ^J| ^ 52^13 Olla.4.'?o3 jye- j^Ja.!! 03 ^^^ j-^ iil 3 J-o» 

J-ia£> (^^yloJslj j-O SjLpO J^ j-O L^Ua-J_a»l 3 l3l3LlJ5 J 3 ^ _(itlSl jt jJil52J 

2500 ^1_t*o 5 fjjs- ^3l3^ cii j-o “iLp-jJl ALff 1000 ^1_ssJI 3 _pij 

ljL*i> ^^33^ jt 1 >^ ^3^ f 3 ^ (y^_^ ^ ^3^3 

^jLpij jt ilj 3 ia .4I3:>3 j^ L.._u*j 1 j5Llo j 3 So jt 3 cjjib 

j^Ja-Ll iJ3^1 -j^Ja-Ll 4 J 3 J_t*JI ^ 3 ^ 3 ^ cJi 

^'^t 3 £^206 j^-t^l} c 3 ^ 3 ^ 3 ^^ 3 ^ jli^." ^.iMl d_iJLo.,ssj 

iJ3i> tJI b3Jj> ^_j ^3^3^ Jj?" 33 ^ ^ 3 -^ >?"^3 ^ 


225 












uiJI 



ylk :(206) 


iwJjJLlL) (jlS^ .ij-ojJl t^Js- (IxxSLla dLii^l £jjuSoj-o^l ^J| d_L:>j |3 

d_£i _II d_£4^ i3 1492 pLsJl j-o >>5^1 i3 ^ _^5^ o—® 

b J^M ^5b ^1 15bj^l j^JaJJ 

:dj (J3j-Lu jbjl-® <^510 Jls Iw>3-Lj^I ^L^b jJoj Sjj>L^I j^JaJI U3t«b 

SjLpsJI JlpI _a) jljr^ jl .«J.52JiJ ISLo ^i-bzj j^JaJI cjj2i» 

U-O J^JoJI cL?ijb ^ CJjLu-O j\£. £J33^1 jj^ J^152J JoJlPsJ i3 

.«ic>-5Uil (3 L^lJk^tLofl J^l ‘bcC'l3"^ 3 bl*Lo.g»- dlLiji) 

j5S d ... J.ll j^bg.LI I_^^52^3 ci)J^_JaJ j^JaJl SjbxuJl dljL-) 


cJjJi j-o J^JlP 3 U-di^ ^U-pJl^ 

jli^iaJl j<i«aS ^JSt .jbibll j-o jr^ 3 ^^1 ^ ^*hvll jls^iaJI d.«aB 

^I^Jbll 3-® ^£-3-0-;^ ^3-03-0 (^yl> US ciji-oLslc- ioj^tLo 3-® Lr*^ ^^-JaszJI 

C*xp- t^^UvIl 3l-«^^-‘-^ ^_ ‘^3 'SLlfii J■^i^ ^^ib?Jl ^3-1-11 - J-jb 3 3^_C- 
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y gJIg:^! UgUcJ 

(jljjliaJI J3J0 ioU" :dJLLcfl_af j-o j^-Js (jiuoLslc- JJa-Jl J^llo> 

:d_ 4 «jLJl ^5^3 ^J^ ^ ^ cdL^LuJl Jl jjJoLp j^3^1 

gjLuJl frLif LoJLif' 

^U-Jl J CJ^jt 

Jl ^Lp 3 ^U-Jl '^1 

" t c 

Jl :)b jIs 111 jjbU^ 1 

d.iQ.LL? ij 333Uu.ll kwJJs J duijl 

tf} 

Jl iLc-3 jl^ diSU 333UUJI |J)llo)l 

tfl fc ft 

Jl :)b Jl^ 111 ^3l jjbULi ^ 

4 lHl 3 t 3 J Culoijt 

SjoLft Jojj cLisl t5tj3 j)llo'^1 

Jl IjoLp jJo ^ J :?^3 *^^3 

^^^Cu.uPt-03 L3I5 OLfiiL^^l J JS Culuijl ^ 

J3I L-)Ij^l ^33 J-u(jt t(jl33JaJl Sj3Ja_ud du^^cu^wll — dji33Jl _ujJI J 

JlSZJ .Lojl ^ jl Jk 5 ZJ idJuil_tuJl Jl ^Lp J3yi lL?-jJI J -pU-JI ^ 6j_O 

^ ft ^ ♦♦ ♦ * 

HJi j-0 ^bl <isz. Jk5zj . j3ljj j-*^^ d.sz-03 . 4 _oIj ^L^-JI ^33 J-ty>> ^bl 45 Zu_u» 

.lujS Jsjl ^3^3 Jl 103^ ti3S2j ^ L0AIP3 - 153^1 tij-o ^U-Jl ^33 i3lJru 

J33 tOL^Uc^l HjIp j-o U_ (b (Pigeons) pU_!?Jl3 (Doves) pU—Jl 

jLia lk 3 lc>- 5 j 3 *aj J-!^lj-ll ^U-i^tdl - jJ 33 Jl J| 6^352]! J-P L^jjU I3I-0 J_ )Jls2J1 

jjxLud .IJl!?- J>J3b> j-oj JuLo 0^3521 1 Jl 1 (j-o 3 JjLujJI _u»l tL-jb^cP^ jyj:^ 

Jl 52 J JcLhj d_lSLI tj 3^1 U3L52JI iwJjjjl J^b?- J^lj-Il f'U-c^Jl ^IJlpJ _u»l 

4 jjJ 3 jJuwoo JljLo .l 1 jLJ 13 CjLIjJI Cj^Laliyi J3J3J g-o HIS 

iJjis>o j^Luj>Jl jils dj| OboOjjJl \S'^\ J3l^ Caxp- cj(auj>t^ jllo 5^35231 

jUxJ_0(1 i_l «33 .d_oobJl Jl J_(ijj j 3 Ja 5 ^5ij3jJl J jlj^lll j_Joj 

3Jii Ijj^LujI Jl giSjUIl j-0 J-*i33 j-o J3I j| JH) .«jltaoJUu^l)) iw)bS J IjJ^LujI 
Jl d_loLp dlj-!?- j 3 oul 3 jHo( j^jLp [jyPJo 3?-l jb?tj l 33^1 ^ .ji 3 il 3 d_o_oil 
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gjLdJI u^l 

d^£?-MJI dlc>-jJl «jlJa.J^yi» ^bS .dJLji) db_<iJI (^ 5*03 C*xc>- Jjj^l_uul 

^i-u/yi .(Xszj^ tjljj^l Xi>-\ 03_U-t-o-kOJ 

djsz-o ;^3is jj^\» :i)Jj^LujS^l _ui^l i3 £«^w)lj:^l UsljJb)) 

(JbJl ‘ilxi_ uJ\ jLb £j3yi 1^3_Lbl LoJAf- .y^\ Jj jl_d_j^ 

ij d_L*_Q_uJl ioAio 1333 pLoyi ;Jj jLb i^bJl j 5 Ll tdAcQ_uJl ;Jj iU- ^ dl^_^1 

• * ft ^ ^ 

1313-1 ^O^lj_^1 cii _ mxjLJI ^-*3 13^^ 1 ^ 3 '^! 

t^i^Lol ^5JJ?dJI jl_tuJJI ^llibl3 jAd:?cSLjlj J3_c>- bjt- ^iJbjL^tjj g-o .1^)3_ '*^\ 

6Aj 1) (jl j-o Aj y dj|» ((^^3^] (3_slj-o) ( 3 -*aS ^13 j*t_AlLA_a» I3IJ C-d^co 

J^l ^^-^3 td_o_Ji£- (jbjl LbLiJlAJl 3III 
j 3 AAA 52 J ; ju33jlj ij CjLc>dJJ L:?-^ ^AJj 

t5i^Lisl J3yi jj^l j-o ^jbJl djbS ij .(jiljyi ^J^ J3^^ _tujLJl AjJj 

£^3:?tAiJ 3I ju33jlj 6jlc>tj ^5j_pLjJJ» 

lj 3 J 3 j3Ai?-L i*_ujJL) (jj-0 j^ ^wjaJI jLs d_LdOi^Jl (j3 

(Jj t,y^3 ‘AdS jrJ^j ^5jJl 3352^3 j^\ (Jj j-0 1 ^ 351 3i?dJl Jj 

^ 3 J 1 4 jLo (3 3i?dJl j^ j 3 A 52 ltj ^iJ2s3 _«il AszjjL J-«a 3 .d_uuLJl 

jLL) (3 dlA<i O33JI j^ 

_olAiUl jl-o3j-Il3 03_*jij3^1 dJilksl _II ^ _ai^l 3^ ju33jlj 

^ _u .^1 3Ji> «septentriones» jl gji_uJl (J -^^1 jjs ^jsj A 3 .^L?J 1 ISjjMj^ 

C)L>ji 5 (j^j-^ -i:^ Alft .«JU-<idIl» d.-oJ^ Lajl L 3 ilj-o dA^ ljaJJ 

jl j-o ^j-Il £ j'_*3j-!^ j-® ^'^3-11 (j^^*I bjj-o l-jaJI 0 ^^ _a) £Lj3iij 

. L^J L) i33-i l 1 LqAuJ 1 y> 

ju U>S £dJnQ.lJI fijji) J3£>' jjzJaJl ^ IjA_<Ao (j*dJ ^aJj jls Jacjl ^-3 — I 

dijiuu ^_Q o £ I ^jjAJj gjbj £ 6^1 U Aszj 6 j^L-o jUi Ajj jblji 

1^13 £^>-11 j-03 yU-Ai JU!i j-o j3.*:?dS2lj ^^jbj .L03J (Jj ju3jjlj j-o 
24 J-dO AAp bj^li -dljJb 1 j_(i) jl j-o . ju33jlj j-o 1^33^ ^ ^ _^| j3_13^ 

I^jAJj jl ^-^1311 j-o .(J 3 yi (Jx- Li3A^ 60 (jiijX Lt^ i*Jj-o ^U-Ai Ac'-J'i 

.UbjAdCO jl j3'i j-o dJa£?-^l ojjt> J-:?dui3 «dljj.wJl» J-j j-o ^A:?- 
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UgJIg^l Ug^Dj 


(3 CiIj^L^t-o (3 '^Jj J3^ ^5^ ^J3l J_c>-l j^iszJl 

jLr^l jl5 t3^j JJ-o» iw)bS i3 «Ij 3^ liLi*5» 

td_4ujLJI ^3-^ 6 Jl*^ d_L*_Q_tuJI LoJlIp .jJl 4jJjJ 

JlRjOJ3 Jsli-Lll ;Jj3 b^lj>3 ^U_<^3 bji^3 iSj^ jJaj .jJl ijJj y^ 

** ft ftftft^ft 

dJ_tQ_**Jl Jj Lojl jJ ,4 (jj3 tdibji) ;J| j\^Lum3 Lojl i3^yi ^5lj IS] 

ft 

5j-o 


iblSjAll (j^_c>-^l ^Jj?J_u»I J^ (Jli jJ^jLd) L_iJ^I (3_^3 

1jJ^L**jI L^bijSy ^^343 _tjl L^_tuJlj d^jJaJb jJl i)3jJ 

CjIsI _tu-o jl ibl^jilll j^«bl qS^ tg_u»yi L^.cc>-Lc>- ^5Jo03 L^ICl?- iwij_tuJ3 

.fiJuLszj j3^ '^3j-f tjT^^ ^ (J1 J^bj jl L^i5L^3 tJa.*i?Jsl ^3^ djsz^bi 


-L^lb^ 31 i^5ZJ ^ iLb-waj 3! ‘^l-*«->bJI J3J3 3-® l^LLoI 

ij J3-JaJl L^ilAisl 4 j^ ^_y£l iblSj^l3 

•^yj^ O-^ bLc>-l J3J3 Ajiil_*tJ .L^/valll Ijjb j^bj 

Jj2j ^3-^ J3-^ ^Jj ^33 ^ bo*^ JLool Jlsj 3-® dj<aiL?tLo 1 j3^ ^53 ^J3 

.d_4«jLJI 3“^ J3^^^ 3^ i^Lwxisl i.^Uj Jb-ol 7-6 

jl (homing birds) «h:i^ -gll bJl^l 33 *bll ojjb 

j^JaJI jl j-o ^3^ 3^ ■‘^3^^ 3^ 3^ ;3*33J2J1 3^ djjj^uJl j^JaJl jX- j_ 

j-o isz_tjbi Olsl_t«-o 33 ^ 1 ) 3 ^?^ 3_i)L^l 3 
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gjLdJI u^l 


(jl5 lij y| tiujl (jijl Jjj (jl ^3-0 

IQ '"■ 1^' pUj 

ft ft 

Lo gS5Js J-ojlIl ij C-cJS jl _uj U^ 

U-o cja^ JLool 5 isLu-o j-o ^UqAplIIsI^ jj-^1 05^0 J3 d_L?-j 
^ ^5>^^l ‘bcc'-Li j-o jSLI iLszi^yi J-^^1 j-03 )Lljb Isjjii 
JLsziJI jl IJl^ j^^ A£-Luja5 ^3j^z-o iijj 

LdiiUj^l d_lSL^ J-ol^5zJl cl_ 'o 43Jjl) ^AilJ ■ 6 1 Oj _ 

t^5J-RIJ iblSji J5-J3 L^iiLoj tLo dho > JlIp .jLiIl^ d.^^1 :L^i5 

J-o5o Uijj jy^ jJallj^ cdx-l j-^ jia-Oio .jJalll ^5Juo d.^b diUjb C* j5b 
C-tx!?- £ j'LR-o cLcol IAaX- j\ _loj j^JaJl jl Lo di^^j-o AlP .1_flscl AP j^ _JaJl 

.dj ibj-o oL^yi jlii ij 6 jLu-o 4^5^^ £L^Ak)^ djl A^lszJ 



ij aS^Ij ^Ap LmA> uSAfb IAaa :( 208 ) _tLtI 

^L-m-L jl ^^11.^ dAf&l_j^ JIa^I 

^ Ja^ ^Lo 35 


3AxJ C*xp- £j^*h!l dJa_wjl^ d_tujLJJ g-ui^l l3A^I 3j 5^ (208) jS_<iJI ^-j>3A 

A-cQjA L^^l jAib J 3 -JaJI djA^ i^A-o j-o ju5b j^-ol j-Jalll i^A-o 

/^^^d_4«jLJl j-o !iL-o 50 ^J^ 30 Aszj ^JX' jl 

Jl dlc*-jJl j^-o_**AU jA^3jl^ _p-^ jl (jLill j_o jJaIj I_ ej 

j-o frljfl JjIAa <«L^zs^yi Sjjj^» Lt^I^ (ctaks) gisLiUsl j-o il tiJ-o) 

^J.P Li£p ^^1 JasLpij cd LpjJI ^A^ g-0 j«2 52J d_^3 t3—®1 


230 









UgJIg^l Ug^Dj 


C*xp- £«j^JaJI gJaiLo» d_Lp-jJl |3 jj?-l .d_j£. jl5 gJaJUsl 
.3i^-»£2jUsl JS^ ^3J i3 

ji'jl» C*-^^ 03 _ ■tiW-< 0 .i>-i>-*»’ 0 ^ t4 i7 i isK A i i cl ^ 


'<Liy:?o (S^^) J3-J^ «5jj2iLt-o 

i. & 

Lbjl Jji>Lail 




Lo3i *3lj 
cS^L?- i)3^ phoTo-l 
!S^L> i)3j 
^^jLaJl ioJ-o Ut bji> 
i)jj J3-J3 '^3j-f gUojl 
S^L?- i)3j {^Js- JasL?- 
jllo^Qll L^l 

4i5ljJl OUicpiJjl 4^1 LLcP dflLcP 

^ & 

1^^^400*444. J1 d^zJlil Ol^U-.A' 4j| LLcC- ditLcC- 

!3iLp- ijJj JaiLpij 

frLo-fcwJl C-ooJjzj 

ib^JaJI d_LcLuJI ioJd-o i)J 3 -J 3 0^ djlijj 


^sJlszj cU-wdl 
jUicoJI L^l 

liL-LcC- JM:> 

Sp^Lp- 4j3j ^Jx• JasLpij (^yJi 


jJlpJj (^y2>3 CjL^j^ j-o-iuj j^l 

^IJlLoI ^J| 

jriiaptLo Juj> (j^l Jopij L^l i^l 
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gjLdJI u^l 


*hII CjL^j^ g-o_tuJ 

1353 j^l j-al^ 

!-ia.cpiJjl ^Lp- ^ 35 ^ 2 ^-^ 

jllo^Qll L^t 
L^l cJ-03 (^^1 Lo 


(LsLaJI oLil jijl L^l 
cLil jijl tLijJp^ Lip- L^l 


♦♦ 

IjLpij J 3 -«a 3 .^^LoJJ ^3-L)1 J3_ ^ il'il l3 ^Aij (jt 

ijS^ .iJLsJl jLptJJ j\S' Ijii-o Jw-o ^3 j33 ajSsLAj^ 0-® 

US £4 _tujLJl JoLszJl iw)jLiiJl ^ ^ j^^L-oJI pUoTh jUti^ jl 

^5-^ ^^ILwj L^j 3 4 _L£i_a) C* 5 iLo ^ liUi ^j-o ^^1 (Jl <Li _tujJb JszjJj 

t. 

J ij^jwj ^_J _o ^_)lj 5 jjjjl_(JLft_J_p-j j_Pijl 1877 ^1 _sJI J 

J ^LiJl Jpt^l J-oLp- cLojJ 19 4 j^Jp Ljjlij 41P-33 _oi^^LoiLo 

j^isJI IJlP 4 p- 9 .^ CjUpLIp-I JlPuJ ^ .yJijO LJjls J Ja-^ptil J3-^ 

^IjS J-03 cL^ ^^illl dsS^ <^Lijt ji_oi (Jx- 

(jra 52 j k» 3 lij| Ju-Laj (jS .jptJl J (jjj-^ l 3 ‘^^-*«-^bJI Jl i>L^I J 

^JLLC3 cicC-lj^iJl ji-uJI j-4l£- J LsSjLof <loP-ijJjl ip-^l Jjis (J^ jrOV J J_Q__uJI 

CjLo^Isz-o i^Js' J^-iopJI L^Mp- C-*.*p- £C)La 5 ^iII OljLiib CjMp^ _ai 

ojoJlp cL_^ 1 jo j-0 L^jLi-03 i3 o-^ 

ilit _LiSZJ jt jSU" jPtJl J (5j_ji_ <M SlUJsI _(ioO ^jPW 3 

j^-ol J i^guxib^l ia.£pttl C) 9 -ol^l jl_££oo gS^l 

(^^Jo ljLu-0 ia.£pJsl dA-cQ_ai C) 9 Lp- J .(jsljJjl ju diS.^ dsl_t«-o 
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UgJIg^l Ug^Dj 


d_Lo^^l Jai>- SjuSJl S^ljJl j-o-o .«Sju_<5Lll S^ljJl j-o-o» 

Jai>- fjSJ icMAj C-olj 3 S jL*u3 ^ d_Lo^^l Jai^ :iJLiIl 

j^liaOj jo ^L*uo . joJaJiJ ju ^L«-o j^<aSl d_Lo^^l 
(209) JSLAJI i3 .LoL^ ^JuiJ3 Ja-Jo 5j5 jdaojjl jobi> d.<.Lg- J..wa£?!j Lo 
.SjjUaJb jJlIJj iljJuo J-»aj ^5jJl S^ljJl j- 0-0 jul 



.ALa^] Ja^ ^ ^jU 4 b jJlU ^Xo j^o d/yiUl d^lJJI jaj^ :( 209 ) 


(210 ) JSLaJI juio .L^ SjlJLo jSJ c(_^Jal^Jij S^UaJl ---1 

lj 3 ^ jajbaiJl ^XC- .Oliao^Jsl (3 4_«xOjJl OljL_«x>3 joszj 

^ 3 Jlc >-3 i)^ 1 x 11 C)lj-oJ5l3 ciwxxjj jySlj-o jo O^baj^l :C)ljl 6 Xfi> 3 

JSxJI 3 •XjL-o-C' i3jbaJ9l3 cOlla^oJal Jajjj ^^^1 Ol 3 -liiJl 3 

3-b^ (3—slj-o jo XjjjIxII Olj-oJsl 4 jJj ^ 5 ^ ^ 

IxLo i 3 -‘-«ao J----H BL 93 cUX) SLi Lo^-ka4>- £( 3 LX £>-^1 Jalib j-o l^Xc- Ol^liJI 

i3 J“ ‘1) i3bxi*-l 3 J 2 > SjJax^ ai 5jjjj>3 bj-JLo S^jj> d_< i jo 

dii^lxll j^J—uJl 4Sjj?- j-o iJlc- isLiS J-'0J5O Jxtbj cdMa<>?Jal 

Lib^t j -0 Jj>LaJJ Ij^t . 4 X 0 Xp-jLpJI^ Ja_j-PtJl ^J| 

.^^XI^l Ja-cpJjl^ j^gcuiJa^l Ja.o?ttl jo j3jJsl j-o XJLp 
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gjLdJI u^l 



Olj^ :( 210 ) JSLmJI 


iJLstJl dsLiS CjIS (j^i^ 05 ^ jl _uUjl j-o (j*<_J 

fi 

J5£>' 43Jaltl C.*-Jl5 .41 oj-qJJ i—OL_;3 
ijl j_oj?-^l 4jk^AJl .j_JjJl dlolj-SJlj 

.j^bLsJl C^^Jl (j JLo^joJI j-o 41 o1j 3J j-b^x jj-fiJl J^3_b 

.Loj) 4 i.o^ 5 .Lf LqJ.^ j\sij ^j.Q. 4 w.i 1 

jl 41^ tOl_b.x£?U,l (3 CjIjjs^I Jal_0^ 3 _^ 

i^Js- OlCo->il> 4I9 j^m ^JI dUi L_fl—>-«2J 
:dUii i^Js- diiol -Sj^Ij hjt .J^iaJI 5 I 
jLw_o ^3 IJlo^ Ijjol tJLxlJl bis U-Lo li^Csjb i^S^S cr^ 

ISb^bj-uj (jo ji- IjLfcSiJ Liio iLJ^lpJl ;J 1 J-fcSJj 

jj-a3tio iw)ldJbj& jlS” U-Lso jl js- j ^3 .LSlo 

cBjoS" j-fl-ui 4jJj ;3 Ij-OJLuil LqJlL£- ui Ijbj (^isO 

tdj^U-uj CjLLi-JG j-Q 4 j1^iJ 1 (j baJiPtlajl^ (Lq Lb3- dJbjb jl ISj^iil 

(Jl jbj >^ 5^3 ^buJLui^ j-Q_-«Jl Qb^ 

(3 175 ipcijoJl bjjl jJijt) Cjbly>| libb Jl55J 1Jl:^I C._ 

.(14 


j^ (^1 jdj iwJjts (3 I'^j_2-^ jbl)Vl5 jAJ_ui jjol : jbk^llS 

J^L>5 ^bl 45tAj Joo .1981 ^bjl j^ jjbj 3 5^ 3jb^l jj_^ 

Ja>jl 4.oLbjjl jjI (j*_iu _jj djjti Jiassj 4A.«3L£- 
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UgJIg^l Ug^Dj 


jLlIl L-t—ufcCO bji:- cOlpb 4il_^ ^Jl ^Jl 

l-iJif- Jalil i diljj^l JM?- iw>jS 4—.uoUl ^^JS’ 1 mjj 5 ‘bs5J 76 

j-® 6^ W J5^3 j-O^I jj5 

bji:- 4_<sJ^ ijllllj^ Ja3- Bdf-1_uUjl ^JS- 

LoJuLf- (^_yOjl^l js>iJ\ j_o iwJjrC^ 4jl jl5 .ix;£?!Ltl ij 0_* 

— ^IIa ^ ■“ ^ Q ..< I ( . V (sl ',1 \ jj^ 

^L-«aJl ^JA Lq^jj «il _ai :i^ljj^l» djllS" 

jLcol (j j_bj _ *^3 jj?(j 1 ijlii j^-fl_ 

ixtptijl ij Liji:- ljj?!jl tUjj SLis J5^ .1989 ^LstJl ^3 jjs ^LsJl 

j^ljOJl U.^jl3 _Liol jij C- (j ij^ 1200 dszj 1^ t .^ilil ^1 

.(3 j ^3 jLlxc>Jl j-o 

_t«l jU J.A^ ISjJi- LSjj^l^ t4_9l^ ^js- 03^1_«^3 L-c^ 

j-Q_uj j_o lilidf- 1 Jl4)1_ ij U^^jJa (j .4_twjLJl ijl LJ^l tj^-^Lsw 

Bj^.^1 4 jjj1jJ1 CjIj— o-ll ^Js’ ■’^3 ^*>3 Ujj BLis ^JI 4j^ J-_Alll 
{jjJ_uJJ L5-3L jl " 03'^ (j-® " 93I5- jLl)9l5 iji.03 -i^ _baVl 

66» U.^llS (3 J*?'—^ .U.^5s93^ jJJlQIJ l^ljii>:Luil If-Ual—uil U.^-1^ 

j-® 

J-kSJ isLw-0 OL!a.cJ?«JJ BjjLc- j Q -< i)3J J^__uJl J-0 jL^I JM£>- 
^j-0 BLffo '<iB\^is 3I i3j3j BjjbL-tt-o 4_cff*-lj .JLcdl SjlC- 

(3 J-^ ^-Q JvSl CjLsL**-© ^^Js- ^3jbj ^3J --sz-waJI j-® 4:.Q ... 

B^LC- BjuS Jw-O j-Q_a) 3I Ob3Lp- j_Q_a) J-W-P- ^>-^3 (J^bJl jJJalj ^ -ixcpJsl 

^5-^JJ3_wJ 4j?- 3J (jt IJlP- J-oJi£?t41 b)-®3 tiiJLszJl jLptJl 3 3-^_^ BjdJil_ mX 

■ (^^1 3-Q-*«Jl 3-0 j-bj3 3b2s^l5^ BjL(bL3-o ^Jlp Jl*^ Jlp- ^J| IJjij - 

£d_cp-^l L^l3-3t 3—® C)l!o*'?uo-U Bj_ jLsJI 343_ttJI j3j-o y-*-€ 3^-^ J_lS 

3-0 iwbLcJl cLaj .(211) 35^^_<iJl 3 3^ .4^3^ juLsz-o i. 

« ** ^ * •* « ** 

3 4:.Q ...It 3-6*31 l-*jL^ 1 ftLaj3 .j-oj>I fr3-i3j IwajL^I (Jj3 4 oAB-tl 3 _^1 

tjilut c3-2sj i^ oiiJl ^ t«_£lJl cLaj U-*3 ^w*jL^I ^J^3 4 oJJUjl 

.iijLaJl 1^5^ jl^ IM 3^ ULp-t ^33 J j2iu31 ( 13-21JI 3I 3^ 
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gjLdJI u^l 



iJiAmJ) ijs- ^NLta^l :(211) jXAf) 


CaS^JI i 3 c^-«aJI jLp -^1 j-o i 3 

U^-O kw* 9 lj -0 JjS^Lui IS| .d_Lcfl_uJl SjSLqJI Jra 52 J jisLiJI ^lov >3 £d_tu^ 

dJ_cQ_ mJI (jt liUi (^jJ. 52 jo 3 jI _MxJl t^Js^ lc-^-03 j-uuJl 

j-,a 5 »-^l £jL_u*_Jl i isI .V. 1,1 1S| [^j^\ d_cj>lj 

(jLs tLoj-o OJ_ P-3 c.3-«aJl jlS 1 S| .d _ Lp Jlr1*j d_LcQ _ twJl jl cLLsz^ y _ o-Jl 

d_LcQ _uJI 035^1_tuS Ljj^ c-3-«aJl (jl 5 li|3 £ j-uuJl (J| iw)jl _SJI 

/ ^-03-oJcIl jSjjJ .i)jj?tJl ip-^Usl i3 ^13!^ jISJlLoi^I .jl_MxJl ^J| d 5 y?tl ;3 

l 3 JlC-LwJ . «j-OJ?-t CJJ3J Jw_J» ^JLCtLtuJ (jl frj-O-U j^^ £<ip-!iLtl cl3-0^ jLwJ 

.(HjJlmJI «C)J3J» 3I jLiU 3JJi c3-«aJl jl jS^Jo 


OljjLkJI 

(3 JlC-LuJJ O^LpJI (jra52J 3 L^ljJ>il*£il jSL^ .jQ ... 11^ 33<loll jlo £OljjL!aJI 

3 ULp JjjJl djLpt_a) dJa_ail3J jL^I Ol^jUaJl JoJlpo ULp ji-e* .d_p-^1 

iw*p!;__af 1S|3 £iJl ijl3Ji> d.^^ dlLlji> C-jl5 IS| ioL>3 £ftU__uJI 

^Lalijl iblj jrJaj ^Lqj OI^jUp SlUJjI _(i^o ^w^'g-^All j-o .3^1 3 


Jj.ayi (3 td.:.iAuJ.I i._^LcJI «C)J5J»5 jjijs'yi x^jJI sUMfr (_ys>3 t«C)j_3J» lju fiuLduJI (^) 

.[^jUI] .«port wine is red» 
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UgJIg^l Ug^Dj 


cSjukoB C-*j 15 ^3 tjji i)Lpt^ ^^5^3 O^ cLfiiJLp-3 lAII (J| 

L^-iw-oj OU>^Ua-ol OljjUaJl ^JlpJ _tuj J_JJ1 13 .L^jja)!_ ^ 13 jl 

3 Lo j-*-*-^ 3 ^- 6 ' .( 212 ) _(iJI jjj_ uJ\ 4^?-^ 3 ioJLpj_ ^Jol 

ftlftljxj?- 4 c>-Mo dfLiji) .4c>-^Uil i\^jb\ 3 -® J—JJl 

(jl_ 44^1 j.*j?-t3 j-uuJl jA_ c»-Ll ^1 pi_ 0^1 



■ UQ 1^1 Jl juiJ (j^^J ftLiio 


. j^U^I 3 0^5^ d^Us ^^1 frivol :(212 ) J5LmJI 

.j^V) j.oJLu 4 ^ j. 0^1 03^3 < 3 -€'yi i^lWI Jp j.oJLma « 3 ^ o^Lp 


p-Lszj C*i5 j| cl_^Jp Ol j^^xS CJL*i-o Cilj_SUaJl 0^3 jl j_ 

j^So CJLj^tltl Ob^^JI Ja-uij Jlo i^isl-Jjl jia52J 3 •^ljbu -03 I^Jl^pI^^ jp LL-_ x 

4xj>lj j-o .JJbl «7/i LoJlIp d.L<.12? OLo^lsJjl (J^So C-oPO i\jj> iul^—tip OMp>-jJ1 

. 3 .U 1 U (iJjls j^l OljjUaJI 05^0 £ jl^^_tuJb LoLp-CjI Jsl 3 

jCL^ (^^1 Cil^jliaJl .1 JlZ5 3 '<Liy^\ CiUJ^LiUil^ 3 ^ ^ 3 ^^^ CJjis 

b3j3l Jl d.^£?-3l;3 CJlpcIIsI C)b^3JJ (3b>l_<iJl (J-C- Cju^l jl^_tiJl 

j-o IP3J ^^3 ‘*=-1_«^l Lbl3l3 j^l^ll 3 ^ j-o Cjp^LLo CjrCS J Lp-C3^ jCI_^ 

j\^ cjp- dfbjis O 33 JI liUc 3 .(209) JS_(iJl 3 3 ^ i 3 _* 3 ^ 
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gjLdJI uiJI 


(J 1 j-o i^gcu-Lks^l ixcpt-oJJ 3j_ jLsJI ^Loill CjljjUaJl j-o 

.SjiLsJjl i 3 JU-tiJl 

JoM^I 3-03 CjLsJaUUsl 135 ^ SJoLszJI CjljjUaJl j-ff JjLi-tl i 3 

j-o3 (213) J,$_(iJl j^iaJ -,> 4^1 Lo Lt^ 

CjljjLb Jji _ uJ (I_ wjIj) (1*5oj-o^ 1 (UJa^l jljJaJl^ cLaiJl Ojl^j j-o (^^Llo 

^jjb 0<.c.*4t JU-<^ — LJ>j^ j-uu5 Lj^S!-ai Is^ ij5^ ijlii 

_uu (international rush hour) «4^L5JI J^ _uJl h^» 

.JlLJI (jlj'JaJl 



iJi ^3J3^ L>^ Ol^Lb ^ ^5^ i35^ :(213) _tLtI 

^^j>i^l J.^LuUI 
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y gJIg:^! UgUcJ 

OljjUaJl CjIjI _4«-o _ wjI ^LszJl j-o ^3l3lltl 

4j3j C*xp- cl^_ 01^1 iiLpttl JU_ ^ 

i 3 j^ JU-oi i 3 ^OljL_fcw-o ^^Js- L ^|3 L_ 0(1 j -0 (jljJaJl 

ci^sjl_<i jy>3 SjLpcltl <yJI (jJuo jo C)Mj>jJ 1 j^_Sb 

JoJlpo i 3 Jw_flj jl ji-6'3 

Xl^ OljjUaJI ^l5i3 OU-^ ^jjz-o j -0 _a(^l jSbff 

SjjlJaJI ^I^Xitlod JLLo Lij 1 > (jb .j^oJoJI ^bJs JjU-o 1 jjl> .g9^-o_U Lo_oO 

B-24 j-0 Jjbs d_ sill C-ooJa£?ij .iolill d_UibJI LJj^l j-0 d_ SjJZ-t 

^b-0 850 J.JU |^^j**o_tJo3 j^l ij-<*’l_^3 

_0(^1 jLjJI g -0 b^ ^ 5^3 t^^l^bij i 3 3 ^ 3 ! 

(JLijLo cb?ijb j^-o-bzj .l33j.52-o jr^ JjLSz.g' jSJ 

.LJjAII ^JI jj^l OJjij JlSZoJ ^ l^jO-bzJ ^ ^5-^0^ 

d) ^ X£- (wi-<-o (3 £ ^ U ij ibbb JjLs dsils Oj^li ^bSll Jlp- 1 ij 

jl j-o ^jJl ^J-C' id iiMill iw)l5jJl j -0 ^^1 ^ Sjjoz-ff .Oj^Lp ^ J cd sl^JaJl 

J^JaJl Ja3- JoJlpsI) (^j-^jb-ol 33 ij*<ooJo3 ® <J 1 C-^ll£>l d_sl^JaJl 

SJlpIs j-o Oc-b?- Sj_jliaJI jl 1 ^-ojCb1 .^5-^o1p 3j _jUoJI C-*o3^ d_Sj^z-o j-o 

j-oj ^^jJjUopI .Sj^L-o jjaoo _*iJl i33j^ Oj^Lp L^j 3 tjl_<ijb3 i3 ^_obb 

Jai>- jo .J^JaJl -iai>- jP 3 JL^jLo jP iLoJo?to isL_o*-o S^UaJl J3^i5 
6^jLptlo(l3 tjLjJl g-o ^^^Ijj^l JJl5z-o ^^JisUopl ^^^x3^3 d_Jp l^loQ ^.( ^3JJ1 J^JaJl 

^ *^3 ^^^3^ b-o . jl__u(^Lo ^1 ^^'^3’^-^ Ap^-o 

47 Ja-cPttl i3 Aszj ,!oQ3 AP-I 3 ^Jo 


pL 4 I C49U jIaoDI jsjj 

9 

^Jj^) 33 j^ ^ t3 lapa) «b^ j» (^J5 Sjja>Lli dfbjb 

ju-L?5-tl jo>-Misl ^^*o.C03 c«ftUl CoffO ft^- 0 » L^b Coi -03 .(j^^^-a( 

jj?!j» ljLiS 0*^3^ Juib^ .J_JJl (3 iob Jl jo_Ao l^jls 

j-o Ob?-^3 C)La.o33 ‘X j^ ^_AjLlj l4jl» 'J^iUb Sj_fi>lJaJl PJji> «j^_p-Mtl 
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gjLdJI u^l 


LoUf .Jwj?- c-Uil ^Jra.t 4 .i ^- 6-^3 cOljCS ji-o^ 

j-o j\i5o j\5t ^3-0 ^ Ca^^sJ SjjJiLiaJl CJjJi OJlpsj i3 Lt^3 J)llori3 

1 ^L*uo (^ 7 ^ 3 I j-o ^L«Jj ii^LsJl ScLo^l 
I 3 Q -03 i 3 _i> SJlC-LIo ^^JsLLo 3-0 jaj?-Mo 4j^ JjIs 


«ijLo j-»iaj Jl 52J S^Lc-J .i 


Ul ^J^ jA_(iJ iljU-o SjjjiLb 

.d_M4jL«Jl ;,J-^ 

9 

i)j3^-oj^ 3-0 sj^) Cjja-LxP jj^ 3-0 0*^3^ «C'L4I C-*j?tJ (jLs2-oJJI» 


^^1 LbLc-Ji -33j^ ^ O'® J-^ 1200 ^1_i«-o CjjA^ jj£> Jjlaj .((jLjj\S 

3 p-^Lo LbUof-l tiliil ^U -0 Lq-o 3 £«te ma,ta» _) 

j^So Lo J-2ist t3jj ‘i 3 j 3 j j _^ 1 o^ U-i>lj LiLIL) 1 Jjij ;j3j_ S ll 3 l_oi 


d_MxjLJl 3-0 Jl^ij^l (jl5 U-LS «te niata» .jjjJo tiio ^3 j 33 -^^ LoJ-lp 

j-O ^JO JiSt 3I |3 4PjwJ ^ d_j| .jV^\ d_J| ^1_twjjl Caj15 UJ 53 iJlSZjI 

. J.i_01^1 i33 ^ia_C-cPti) 18 Jlszj *^1 "^5^3 iw-*Jl>jo 

^ IbMIsI \^\ 4^^^ d_uxjLJI 3)3 ^^ LoAap- 

/^^^«iL«jlJl (J1 SjU^l ^ SjoIs ^1 dJ Cc*uJ3 £«mata 

Li3l_of jj^ 3^ ^1400 ‘3^3^ 0^ L?-^ Lajl ;3 wJ 3J J_)ls 

£«ulo aetahi» LbLpi d_i^ .iljU-o 5jji>Lli OJlpo t3JJl3 .OjJ^ j 3^ 3^ j3j^ 
(3 ^-LkaJj 3 ^Llo ^3-2? L^L) L^-JjjjLwS 8jji>lJaJl 6jji> C*i-o3 .«jL?tJl Jl:^» (,_3l5£)3 

.d_MxjLJl 7ui*J3 


^LuhsCUi 3-0 d_£i^3J3^ 0-® t3J33 Jj 3^1 3-® J^LtaJl C3-21II 

LjljJa-ol CjJlp- 13 | .(dinoflagellate) «Js>L_tuJI C)Lool3Ji» (^^Jo d_j 3 JI Sj _cp-3 


Ja _wj 3 £(^ial _ *iJI ^3Lp ^^3-0 3I £i3j33 ^-QjLj ^^3^3 ,lav*oll 3 


jl5 Lffj .ft3_«aJI 3 -® i53^ _ *^1 ^3J 0 ^^ cOl—uaxltl L>—® }—^J^ 

L^ j3lp» ii^LsJI 3^llJl SjjijLb l3jJLptj jjjJl3 ij^3J ^3_ 

.C)L«axltl ^Jjb 3^ j^LaJl (__^3J3^1 3^LlIl 

_0)1 .(^y>3J3odl ^3JllJl SjJljlJa ^w-_occo ip-^Ujl ^33^.52^ JLi^s dll_Ltij 

cdJo-oJl iiL^I 0)3 13 3-I3JI (iLaiJI dJoi_o) ili ^3jjl £jo 33 J jo«_-0oi> cLaiJI Jolj 
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UgJIg^l Ug^Dj 


1954 ^LsJI i 3 -SL^l CjIs^IcUsI cJaJi ^j-o _«aJl 

^3 i33jcSJ^l 3 ^ 4 ^ Jlov'i . jbLIl i3 Ol^UaJl iLoLp- j-o 

£ 4 jj^ i 3 Lilst jl Jlszj .«^ JoJlPsII 4 jL)jl 3 djjJ jSo 

1 jji) ^3Jmil jLiIl .Cil^UaJl iLoLp- ^_q 1 '?- jLiIl LiLIlLo Ij_ 31 

j-0 JlIx- ftUjI C-CJ 50 (jLg.o.LI ibU-o Sj fijlJi 03-^j-^ 

^LszJI d_L:>j» djll 5 dJ^AL_a) (jUa-^-oJI 1727 ^LszJI i 3 _tujLJI 

JjjljJl ^s >6 i3 LjULsJj ^_q*03 £«ju 5 LI 1 jskJ\ jJs 

J53I jl :is2jLii io^lsz-Ll CiJJti jl ^J^ ^13 t«t£ lapa» ^^103! d_cJij 

cC-^lijl j—0 Lc'33 J-JJl i3 \Sj—^ ^ j-® ^ ^ 

LoJLif' JJjoJjI ^33^1 j-0 3 ( 13 j 2 i (^^£-03 ^-o lip j«2-o^3 

25 j-0 JiSl Jlszj 1^1 lii_££^ jUjoj L^j (SjjJilJaJl dJJti IJlJ 


jvi?-il-tl dJa£?-ilo Oj15 ((J J_£3 US) (^yJi 0Aj2i3 L^Jl:^ 3 (JllIL) cd _tujLJl jX- d^inc 


Jl '-^33^ Oj 3 L 5 z 3 


.^5-^5Z^oQ-:^ jvJL^jJl 

J 

Jl jbjLo jA_(iJ 

^Us S 3~^ Lj Oa^cj L_4I ^ 3 £' 3 1^ lap a —1 

C)l_j-J j-0 JaiJ ^>1433 d_) 1 Jo dfbjis jl ^j\ jl i^ _uSiol» :^J3_ ^ 

J-^-mJI j -0 j*oJ dj| — ^AjLill j -0 i-j£> i 3 “ \ds>- ic-j-wj OjJlc*- .^ 53 ^ 

3 I L^ 3 j 

ijl_ CuSjj _tu 33 jJl J.j 3 j-0 «te lapa» SjjbUoJ C-jJlp- jLii^l iSj^^ 


kj^Lo C^<-o- £^_SLo 3 l 33 315^9 33 jS Ll 3 l_of jj£> i 3 CcS i)il 3 djz-oLj^ j—® 

djjJa-Uil i 3 ju-Lptiil ijl_j -0 Ij-^ I^JlP ^jA_L)L 9 JjLs .Sjj 2 iliaJI c 3 _ it ^J 3^3 

OJl^ ^33^3 0^3^ L3L03I juS Jlc>- ^J| I3J0I jJjJl 
ijjSiUaJl c 3 _ <t> djsz-cJs jl _) £dl_li £^jujl 3 Oil_ lULo j— o 3 _jJlsJI i 3 

3UJ?- ^iLo Ljjls i3 d_MOj ^j^ls j-ptjl -j^I Jl j-0 Loiii?-! £L^ljLPti^l3 

L-»iai^;__ui djz__a)^ jS j| ^ 5 jaJ £j-*JJl (3 J 3 - 3 - 3 ) C^I-o.<-S _e-Jo 

^^;ujl3 jl j-0 ^j-Il .i-UisI_OoJJ 03 jJ 5 djl Ijo Lo Ca^^sj SjJijUaJI dJut 
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gjLdJI u^l 

.«te lapa» J1 ^ djLs cij^LsJI i^lill j_j-o joJlsJI 

^ d_i^ _oL^I Jl^L^I J^j j-c- C--_ptu djlS jjz_(i dj| ^jujls J^iL) 

.LoUf SjSLqJI 

Sj-Ll 05^3 ^ji3 JLpJI tj—0 lapa» 3 jjj>lii OilS^ ^ I 

j\J^ cl^-kbl t£fl Lfii .iuji- cl^-kbl c-U-LszJl _ ^1 

^3-0 SjL^ Ijjb .(Jack-o-lantern) 3I l 3 j 4 ^ 

*^3 J-*-Ul i3 CjLszAL^; tJsl 135^ L^Lc- *^1 Jl^ ^ 

t. 

.(^LuciLo L-iL*A> 

3 CjI _cLo^l Ls 9 tLjLt^j?- «te lapa» jlS 3_I iSj^^ o_* 

J3^ (^^1 (^^1 jlS 3^1 jo .jlS 3^1 joszj f c^Jlp- d_ 9 j 3 

^13-0^1 J^L^l j—^ £c.3-«aJJ jJLwaJjl 03 So jt ^jS^ _5^3)3^! ^3_IllJl j| 

-tL^l OLaiJ^Jl J:s2diJ U 5 c3-«aJl jSjj jl jSl^ jo C)U 3 t-iilIl 3 

Ja^jj (13-0 j-c- SjLc- «te lapa» jl 3_Ci L^jJ ^ 

i^ujJlp- jlS .«tc lapa» _I 1 J_ol ^j-szX j^o-Q-lb C-o-ol ^33^3 ^ 

4)3^_tuj jSb^' 31^3)3^1 i^JbJI j-o ^3-*-) dJa.Jjj 5 ColS L^j L^jI 3JJS 

C-*-<k 9 bj ^13-0! j-o 3I 3 j 33 1'^ jbj 3 (^jJsl ii^Lp j^Lio j-o 

(^y^3J3.cJl ^jJbJl i3 J*' _^-*-*^*_tw_oi> Jo^i3 3;^ ijLsjbb d. 52 ,oL?- j_o J-^oj ^ _o 

diJl_013 £^3-0341 jj^3J JL^-CDii ObbS dljjl .Jab_t«Jl C)b-ol3i Ol_oiOSSlt 

JI3 -jpLlIl Ijjis OJlpo U3-0 Jab_t«Jl C)b-ol3i jl j^-*Jsl j-o jl 5 13 | U_ ^ 

-dJLo-wj^l ^waIj UiAlC- cUil Cbao c3-ijJI ^_Q*^3 i^jUaJ Ll*-^ t^lj dj| J 3 .tu 33 jj 

,^1 (normal phosphorescence) «^:)LsJI Sji_u^l» jLs jl^SH j-o j \!6 3 

C)b-ol3i jjjjzlj LiJC-P jSJ £cUJJ cJa-JI ^3U_ill dat.£lj SjLptJI jl_<^1 

.juoS ^loj i5Jlo ^^Js- U3-0 jdjOJ L^ls iob^ 4 lac-La 4^3-1 Jab-wJl 
_I1 j-o i-oaoa jjjl3iij JaAlao jlS CLxP- £C>jyo3 3i 33.^0333.) jLa^l 

CJ3JI _U.1 -isb—^Jl 01^3)3^ j-o L-iio ,^3 ««psrocystis lunula 

j-o 3iL2Jl s:3-iiJl ^33l jl C^vlaT_0)1 ^ £pMJaJl _c ^s^JsLlI _c 
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y gJIg:^! UgUcJ 

3JuJ j-o OLao3 i?L__uJl OLolj^ .Sjv.R-kaJl OLs^IjjUjI ^jj5> 

I^IJlpI jLs ,!ov*fO ^ 3 ^ cdUi ^J| ^Lb| .d_LL«b d_Oljl 

:L^ jisLffJl L^lij| JsL—mJI CjLoIjjJ oLaoj jJ^oj L_^1 o 15 !j 

.J_JJ1 c^-«aJI jJlaiOJ (^^3 .jL^I^ J-JJb ^33^^ 

Ols^iiJsl cjji) Ol_«a-o3 J^l_ tuJ ^_Q S LoL^ j-o 

jljb| i3 jljb|» OLoOjAII [S'-^l O^ .SLpJI Jl *3 

J 3 L?!j ji>-l (33-b>to 3 I jAtJojiUl j-o Jab-uJI C>Lol 3 i C-Jl5 1S| j^aJJI 

JjL_aijj C^'g-J ljji> CjJsk^ L0JL15-3 .U^_«b Jas-«aJI ‘^>3-0 ^J—Ltaj cL_^J5b jl 

.L^J-o LJjJLlb LobJs dJbjJi 

.Jsb_t«Jl C)b-ol 3 i (,y?^ j-o if-jwJ ^ _^ib 

OLol3^ j-o isj jsM <iszxi)i C)LiL03 LoUr jSwoJsl ciJ^l 0315 U-^ 

Opsj SjjijliaJ LO ?3 1 jj 2 i ^^L!aj 3 .cUl Opsj dfU-ai^l LoJlIX' JsL _ 01 

3 Ji 3 A^52 -o j-o cU-LC '3 j _o J^JlP i^Lib i 3 •«frl _ tl 

dj?-^ jO -03 ^j-o _tu33jJl O -03 (J l3Jk51 OiJa.*jPuoJJ lJ 3 j 2 > 

.JaL-tuJl OL00I3J0 dOP cLoo i3 dlLs-ui^ll t3^il-!^a3b Ja^jJ g-o^ 
^-L*-'L***-4,i3a j^.^3^ i^Uopl .1.^-3 ^a5b?tlx) 03jia i3 Ijais g-«al jl OJ;>jl 

(jOiSJ 01^33 OxJI J| L^JlP- 1 .Jsb_ mJ\ Ob-ol3^ ^3-0 (ilxP 

bJlp (3^ OIjaJ 4 o_*jj _(ill Sjlp .L^iojj iJijJa 

0^^53 ijjOx) 03jJa i3 J-«a3^l J53iJb d5-cj_ <m dSy?- Julpll - 3^ ^3 

j^3j jjLoJ^ j^iSjJI (j^l_ ^ .513^52jo bj^ jO) L^j ^ 0^ 

O-i^ ioilajo 43jP i3 i)t,_Qhb JijliijLjs djsjoL^ f'3-^ 3^^ O_® 

Ob-ol 3 JL) iiJLP jSK^ dj^Lo cLj jib jLLoI 3 J 3 iaj LSLj LLoJlp!u «jl 

bu^ «j ^ cisb t*JI OLU0I3JJ g^Lijj^l i3 dOJlII 5 j 3JJI bjialjl .Jsb Ol 

4 .iLOj L^ Ij __3 JjspJb ^LJI jljuo^l lj_) . 3 JJJI J^b?- ^ _ sJaJI 

jl ^jLflJJ -l-^^ ^jIj—S (^I 0103511 (^jLp 0 - 3^1 «(jU 1 Ooo c 3 -oII» j_p 

^3jOo _alb Ooo SjLp OocJ lw33aJ^ajl i^Js- cLlL?: _ai jOiPciaJ 

Opo C^-oJl 
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gjLdJI u^l 


j-o iw*J 3 '^ 5^3 C*xi) ^ j^l 

[^jlAJl ^Jli L^j -^^iLsz-o J3^1 d_l^ .«b^ ^» J 1 J-ot ^ 1 Jji> jl 

iw*i^3 cOL^^l l}^ C)Lo^1sz-o jl SjsLill dJU-wj^ j^^ <-LS j^l ^_Q**o'?JI 
S^;U ^1 ^llAJl dJU-ai^l jl l33^^5zJs 1 j-0 .dUS djL) jl 

JljLo .CjIjj^^I OJl^ C)La;3^1 Ja^jJ jl ji-o-tl j-o IjJ cJ-JJl i 3 jj^l 5 ^ 

_I 1 jl5 ^ .jLli^MJ ibis Js^l SjSLqJI CiJJii jSJ £^- 0)3 j\^ «b^ 3 J» _I 1 J_ol 

j^-fi" -ij^l_£ui?- dJaliilll jlSbo^b j^So jl Jo ^ £djuip- «b^ 3 —^^^ 


bbjJuoaj (__^1 ft 

.j^\ 


3 -diJI dbli^jU ^^3 joz-Ij1 ^33 _llb ft3-diJl IJl^ ^_Q*Io!I ^w-.*SjJ 4_jULo 

\jji> jj?- i3 S 3 Ja 4 >- .JsL-uJl dbb-ol3>i dbLC'3-oj^ 


244 



18 


gjLiJuj q.,jn-Q 


Jlp-^ ^ .OLszjoJt^^tijl lii_L) _ twJ ^j-o 

dit cdiiLL^uo C)IjLS 3^ dj>^l OLiiij 


U-*5 .d_L:>J JMi»- joszj g-o L^-ii52J I_ ^iSLp- 

4£>-^LL 5j^Ja__uil t- Q 

i 3 Oj\_Lfr jj_j> j -0 ^_)LlI-o C* <c-^ 

^ ft 

d.o.Q .11 _(5> j -0 J 3 I_ o\ .^^1 _ ^1 

•• •• ^ * 

d£?-^l 3 ^Liilll j^\ _Lft ^_Q S y _ )1 jt 

^Lllu d.«aB g-ojtlj .jii52J L^A-gj OM^^-jJl^ 

LoU-ot ^J| iJLp-jJsl l^lj^ d_Lp-j 


.iJL?Jl (jLjj^ i 3 

^^xjljLa) ^w1-uaJ^I ^j.u-QJI 

jjs> j -0 (Baintabu) 3 — 


...Ml Ja£>- djll5 i3 OjU-cft 

Sj\SjO dSjS cJjJi C-Jislj jujljl_a) 

l3ljlj LoU-ul Sj_ )js> i3 L^lL?^ j-o 


j-0 C^loQ <«t 0-® dlff-j i3 .Sj3 L:^1 

j—® 01^13 £(^1-0^1 ^J3j_jl 


jl0 jjt OjLS^» 
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gjLdJI u^l 


^j-o d_Jx- _ 'i\S _wj ^j5LoJL) ^ .d_i3 

Lo ^^iszj ^ .Lojjjj 1780 ^LsJI J_ Lp ^^LpJI OJjJj julibl_ <m -LoU-ol 

.du3.Jis>- ^JX' d_J_oo L^l ^1 cOj^Ja-oil jujljLai Lisl^j laS i)lSb?Jl OjIS 1S| 

iilSlp- (JLijLo tj-o C-*j^Lp- jiSB 

J^lo<.tt Ljjjij 1830 ^LsJl J^L?- jJ^jJ3 jUa-JiJJ d^l_*t-o 

OjIS L^j-0 Jlp-I^ Ijlc- L^i5 ^w-_O^Jjb i3 c3j33 100 l-AJJ-o 

.LoU-ul 'w)ji' JU-i J_oo 500 Jlszj C-o^JL^ jib .dSiA i^Js' ^a-'-C'jJl iiji 

^ U -*3 Sj^JlI,! 3 _ )\lLo d.AAQ.1 _ai^l _tudJI C-cJj 


^jlib j-oj ^£>6 i 3 0 ^ OjJ-cfr jj^ d_cj>^l 3 icSl^ill J_Jliilll 

jt j\^ £d_cLpJ 3 l Cilsl^ill ^sJisz-o ^^pcisl 1938 ^LsJl i 3 jujbLoi 

IwaiS .C) 9 j:>jJ 1 ^biil (^(^Qcd.^^.^! jIj 91 jiiszj _ai jujbL« 

(3 d_cc>- 9 -tl L^L: 5 ^uj 1 j\ _ai |3 Cj;U-*^ jy£> ^ 3 ^ 1956 1888 - jjjl 

<Ll ^3 dfllfii d.oSL?JI C >99 _tuJl ^jb ja£?t 3 j .C) 9 I_tUil j -0 i)_ uAm) 

3 ^^LoU-o 1 J_wj?-j 1 3 CjLoJaJl ^Uij 


jj^ Ji_d_cj?- 9 -tl C)Lj?^;bljfv_ui 91 3-® 



^3^ ‘0^Ob-LJ—af J-® bjo d_cOJ.2^1 OM£>-jJ1 3-® ^ i 3 
^bjl 3 d_4«_a)jjjl i)j_cLJ^l C)Ml>jJl ic52-OJ^ cLof-t j-0 ^ Jw-Qj^ j-0 

3-0 il^iLsZ^ ^bLp-J 3 - 13 ^ C-*- 0 J^CtLa) 1 3 ^^ OLoljcs^l jii 52 j jS^it 4 3 ^?tiisl 3 .1973 

■LoU^t J 1 bljb 


^LuLu dj^iS 


Jj^ 


jj£^\ 3-0 d__P3-oj^ (Gilbert Islands) CjjyJ^ Jj—^ f3 

3;^1>) 05^ Jai^ ^J.£• jib (^^1 3 b-)^y '5 3 i*jL:>jJ>l 

libb ,la<c>d>l J 5 w_«i*j .Jj^ls 3-®3 ^Ltl 


3 ^ 3 j ^.**dzSjLty iJLc- CjIJuo JJS- OU-coib 3I 3 ^^ bLp-l ■d*oQ'?^l 


3 JoJ_ ^ 05^ jl 3-® j-bjJJ 3^-€‘ ^ ^ 

3^1 j-1^91 _ol ^3^ (jl .^G91 ^J| _1^1 33 ^ ^ iLjL> cJa^j^dilS 
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Ql l'illl OOP 

i3j-f jLctJy^l L-) j\ci 3 (^^1 jJl^ 

.dJLcss-waJl PJL<i> 


5j^j 5Jjl^to 

CjjJ^ Jj^ ijujLpttl j -0 ^ 1400 ^1_szJI i3 

CjjU-cc- yj—^ i3 JU—<*»J1 ^1 4-JLc>-j-ti 1 ^ 

SjoJui Lb^s-o 5^3 ^ £(Beru) 3 ju (^^Jo jlSL^Jb dJaiS^ Sjlp-I^ dJLiiJi 

37 i> LAJ^ ‘^*5513 yiS U-( 5 s ^ 

JU-JiIl (J| jy^\ 

^J 3^3 ljL -03 C§^b ^3 jjLbt^ LoU-ot j 3^ i)L^l i 3 3j^, J_ 

. _tu-aijil ^i-^ 3 -ol jlS^^_t*JI j -0 JoJlsJI .(214 _*iJl) IS^jIjI^ 

4jL)^^Jaj jjioLszj liOi ciijSj-o itaJ oi tfJLljij j5j ^ 3'y^^ Jlszj 

CjcL^ SjCaJ .(ifiili^,! ju dJjLsZ-O j-0 ^jJl d_oO-La) <djJu 

.L^^ ifcw-ojJl ^5 j^-LI ^ju-L?to frU-cj j-0 jy^\ {^Js' iJaLuJl 






2 * 


\ 

«A 

^ LoU^ajI 




liljlj 



i* 


ljL.0 

? 

loU^l 




V 

kJ3^ 

■'i 

^ lS5iljl 

if 



I7.V 


174* 


.3 j|0 Cy Cy c>yly J}^ ibjl^ :(214) JSsJJI 
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gjLdJI u^l 



& 

.LoU-ul ^ 


^J^ ^5^1 ij^Lp cSj^Ja-oi^l iw-_**Lpij .(215 _(iJl) 

C-_cjLiJ -frU_twJI j-£^ LoUf il^-MOO-o <1*5 j_So ^ _ 93 i3 

Op-jj -'^y^ _^ ^ J3'^ *-*^ ilL?- 13 U-^i5^3 L^l g-o 


^1 C^-Q-l_tuj .cU_t«-Il (J| CJ -03 iJLp hjs^ _ M SjuoB SjfCB J ^3 03'^^ 


(^^13 ((cU-tiJl j-0 31 j-ol) I3IJI5 ij Stj-ol CJ-033 _(iJl 

dLoJaJI Col 5 U-L03 .diiJaj Ca33j3 £0-^33!) i)L^I i33 cOlJI Cjj^ -^3^ 

j 3 ^ l 3 4 ^l 3 jj*» 33 lJob Otj Jlp-I 1^ 


loU^l 
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Qi l'ilii g oQ 

ft ft ft ft 

(jl cd^lAJl L^l Li>bl SLioJl 

U-Lu 3 £«jL*5bJb I(^q 1 n/il C-oL^t dlololl jl jwj «jLpcJj ^1 _tuij ^ 51j-Ll» 

j_*a^l j-wSbl^ 5j_^ -tliiil^ L^j-o j-*aft CJjkj Ojl5 

^jJ >3 tiiJbjb JL*i?-^l jSLiJl CJjIs C*xp- £^$_obl CJaiLui^ ^J-C' 

SjL?ij JLiis^l ^^1 .d_Lo JLiisl jl ^3 tdl^^^jli C*xp- I_^ 533 ! b J_ 

-Sjjjj^l OAjJi jL?iJ^l JlJUij tcUJif- 

J^\ IwbL^l jl5 .3 jO ljjb?W3 j-0 Jjl^^l 3^-Jbl jlS^^_a) jJlpJj dji^ipJI |3 

i^Js- 3j-\_l-ft-*-o 3jis-i£aJI £|3 j _Q-Ib UalSbo J_I_oU-ul j_o 

jJiLp l3 jjbilsJl jo Jll^JI gJdbl £ jl^_tuJI J^JlP Jibjijl g-0 .JjP-LwJl 

.d^bJI 3^-*-^bl £d-M<i-tJ^I jbiLU ^LoO jsl jjjJI £3^b-LtJ ^^^ba)l 

^b-cttO LoLonOl j^ j^_at L^J_«J3 

£i3jl3j-Il J_«ii3l Co?-Lo Cxxp- £^>53 d_cp-^ d_sLiij 3 $^bl 5j_ 

3^_Jbl C-cPtx-o 1 .J_oj?-j^l i3 jl^^_t«-Ib Lcjb?-Jijl j^^l J_JLiij 

.LoU-ol jjs> C--*5Lbb iijd-e" 

£j^l d-oz-^-Js 3$_Jb^ OjSl^J £LoU-o1 jjs> d_£^ j^ jsl iol^^_wj ^llSo 

3^_Jbl Cjl5 0^33 jUt_j-o Cj33J _sz2^3 

.c-3Jl^ 1 j-o ilb?- L^.j_4uS1 Lo £j_o3-j^l >w3.Lp- i)3iijl ixSj^l OLscoalll j-o ioojpta 

ColS J_j-o (^j^iJl ^ d_Q_o«aJl ^jjLa-ljl j—o j-uSoJl _ft 

.djjLSzJI ^Ujl j-o Sj 33 L^£?tI-o Lo £d-«aj 

jj^L-o JbfjJl jl5^ £LoLo-o 1 j-o Lo-^u-flli JS\ L^lj -03 35 bjbl isliij Cjl5 

3 jLi 1 o . jJjLLoS _tu-Ojl i 3 l 3 jSLij ^3 jo ?-^3 ( 3 jl 33 (^j5jLo3 SjLpiJ 3 

j-o Sju5 JiljLftb IJoLft lS 3 jljl 3 I 3 l 3 jb 3 LjLo ^J^ OAft- ^ 1^3 £i?-^l i3 

^jjz-o ^J.ft jlS 3 £1^15 LoLo-ol i 3 jl^ L-3i>^bai3 dlLo-ui^l 

. 3 j\J 1 ijjLpto j-o J- 0^1 i 3 JA £?-1 ^ 5 jJl d_l5 J-oj*-j^b Ja-cpij cLJjb djL*J 3 
iijjLIl j-o ^Liu -0 ^J.ft Lcoii^ Lsz-o Ljj 3 £d_ol j-o j 3 ^ 3 JI 1 I 0 JJI 3 ^^Iszj 

lA^ 03^^ j-® ^wO ji' b>353 iftLo^aJ juo di-b-f 0315 OOjJl 

i)jiLIl JL^j j5 .(^^JsLOJl ^^Js- ift 303 -ljl j 3 ioi 2 JI j-o 233 O 2-03 £(216 j5_jJl) 
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gjLdJI u^l 


c 

i 3 03^^—^3 (lK)^ J>^3^) J.O.Q.II JM£>- j^—jL) 

C>jji> Oj 15 £(^ 1^1 _(iJI ... 1 ^ 

jl(^ 



^3_SU1 :(216) J5L-iJI 

^ “' 03 ^ 

J^l^ dlb ^JuJI 

.L(bJc^3 


i*SjJlIl J3^1 {^JS' CaJJlP- IJ_ C> ljA.R-0 3 jLIIo JJI 3 jlS I_Oj-Lc- 

^3j jSl_ <M .3 jO 3JjLpW 5 L^il£?-1 (jy^l t^js- J\^ J\ _jL) L^ (jlS LoLs^l ij_o 

SLiLlI t^JS' jiij ityjJLo dJiJaJLo ^J^ (215 J,^-*tJl jJajl) ^_§L_J33JlJ i)^3 ij-o L-)l_it 

Oj15 .L ^|3 3-® ^3_^3 ^ CjIjLj CJislj .jjrojj^^l ijry ‘=1— 


Jl^I ^33 Jo g-o .SLJiJl 3 (j-C^ 0^^33-^f C-o=o3 t_i-l 8 JlC- JJLo ^L> 51jJ>l 

^3j (Ja 5 sj jl ^133^1 j-0 j^Lk) £_£*JI b js^\ SLilJl 

•U-Pio U-«a£>' 3 twJjLpto 

Loo_a) .i)iLLojzj 4ji^3 jl jlS C-ccPO IJl^ Ls^t-o jiJaJl jl5 

jl5 LoJlI£- .Lajl bulf- bjLpws J_) ,!oQ 3 l3!iLoX- j5o ^ .^j-wJ L^3 £3 jIio J_ikaJI 

Ojia-*-ai 4jLflsj LoU-ol i3j^ t3 J^3 j-® j-Jt3 3^^^ 

LcLoo 5l3l5Usl3 j-® ^_?^j-® 6^ U5b?- ij5>j3 Lo jLpj^ .djjJalil dLL) ^ 

3I ibLp ^3jJ jl5 I5| .LoU-ol 3 j^ 3>^ LiLJa LoUaj 3-^^ ^ ^3-2 i 3J1 

.(inaomata) dJ clijuol £Lp 313 djjLpL£i3 c^toj^ jw 5 j'^_ma£' 

5jlpI _wxi ^jjisjLpjj_all j^-e" dil jr^ £,^5olj5ll df^3 c^LiIl dJLJs j-o _ (t> jlS 

.(aomata) d-o-J:? j-o j3iii^ Jb?>ll jl^ ^bl 3jbaj 

dJLJi) j-o I33I5 cjoit_(ii ^3! g-0 J.C. 52 -U j\yp-\ ‘i^^ljl j 3 '^ j-® (j^'bJl Lol 
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Ql l'illl OOP 


j-0 ULp Ju.*^l3 ioLsJl jl5 .(toro) Jn-^'gJI dJLJs j-o Jw.*^l jlS^ ((rang) ioLsJI 
j-o I53I5 jJiS £ji3L> Jn-(.-g-!l Lol -5^1^ a-ojLsz-o 

jjs> SjLc^l jjs- 

1 Jo lS ^ cSjp 6^ ilaJ t«Jl i3 ^552-0 

.LoU-ol i3 iljozlisl ^Ualjb LSljLo j-o 

LoU-ol _fcwj jJ dol 5^1^ .Sj^-oJI i3 biiJLi^^ ^LlLo JJI3 j-^ bj2i 

(^j-*-y jl dolSbob .Lout L^lP jSIJj jt d_j£. Jo tja^ ^IJlJLui^I^ ^_QIvtb 

dJisljj 5 jLlo jlJ _o (J| iL^b?o J^ia oi^l IJoSi cLSljLo j-o Slj^l J oiJ 

j-o d_oX-^t ^jS■ ^^LL6• dJii^sJJI dLb C-bl5 (^^1 c^Sbobl (J3^1 Cj-o-LI P^JlC-I _tu-o 

l^Jj :LoU-ol d.illiiLX3 isz-o-ui bbJLP-3 ^LiLo JJI3 J-ou?- .ikiLtiJl J.i^t 

. dLbb UJ-o j-o (O^b^-jJ! Jout 13 ‘133133^1 


i^Js- S^Lp i)JLij iwJLlaj (jl 5 doljjP 3 SJoJl:> i)jS J-ou yjLLo jl 5 LoJJP 

£^^^bt ^Jp JjJ I_oJJP dot .dj dJLLo ^ _ IskJ C)1Jl^ 5U 3I jiljl JS_ M 

03 ^^ 3-0 d_(^J-0 3I ((^golj^l ib-wjl iilSbo ^^^£?tJ-0 jlS^^_fcwJI ^JX• jijp 

3 y?Jl dJ^Ja 3 ^^Lo 5 ^s-^LoJo?- l^jJL) jl ^Jp ^^^3^ ^$1 j-o 

yjLH-o JJI3 13^133 c^Sbobl 3 j jbS g-oJ^^l .dUS ^5-^I.o LoJJP 

3_-o-oiLui UJ-o (O-APlltl U-^ 3-L^’'''_^ £d_ai-oi]l C)JJt> ^J.P bbJL^3 


L^J^.6‘3 d-OjP L^J-o d_w_4«jJl ^S^bt iijP -U-^ i)Uo?Jl U-^JlpL«-o 

^Ll*lJ d.*.^ J^t C-olS .LoU-ot ,3^5 LLo (^b J.i;3 ^jJaJ-o 3^ _tuj 3t 

.LSljLo ^Jp ^jLp^I 


Juo l 3 j 3 j 30 3-0 I—3J30 3y?- J3L:_^t ^lH-o JJI3 Apl_wj 

J 3 CjLoJlOlII J-oo?Jj ^ 3_3 bpLla Lc^Jl:^ ^^1 OS^JI dUS 3 -I_£ 5 ljLo 

IjiR-o ^30_*Ail i^ls .jj**_OjJl 3 j2> 3jLi1_o JJI3 ^yol 1 jJ £d_L?-jJI I_(JiliilL) 

.LSljLo 3-0 JU-^iJl 31-9 ‘LoU-ol jy^ ^J3j 30 3-0 lAJj-o 

Ijjb Jou .^5-^l3jP lilJjo 133313 liAP J 3^1 L 5 ljLo 3 l^-*« pUibb 3 jLlo y)jb?to 
g3ljo33 I3J ^b?tS LoU-ot ^ 3 p djjh* <0 U-PJ03 £«(jaj^l Jw_ui» 3 jLlo jLoalj^l 

.^LljJ ^^1 3jLli.o JJI3 ^^1 JoLiUsl 33 -^ 3 -^ 
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gjLdJI u^l 


O-^ l3 LoU-*-)l i3 J^lpij 

• * • * 

^Lux^ LtcJI 3 ^ ^dju I ^3 -m) ^ f- LuxxJI (wa^33 ^ ^3 ^ "' ^ 1 ^ [^ ^3'' 

d_i«_Qj lALwJI U-^ ^Lj j -0 ^l^jJI j -0 ^l^jJl oLbLi^?-! 

C>jji> Lai^ 50 J-J-oJl 3 ^^ 1 j 1 ^JlP -*^b3-^^ Jl ^3^J JL^I 


.iujiUl Ll^ O^ U-^1 ^LlLu Jl^ ^33 1 jJ ciLsz-o d-J-a^l 

^5-L!io i3 j-^1 jl i)LiJl ^liixj 3 jJ 13 jl5 ^l3j-U i3 

JlI^ ( 3 IS^ • L^j^pxO d ^. 7 a 6-ys^ C 1 twxO 3 ^ 3 ^ ^ ^Jo 

*-k^ -^^33-^ Lr^So L^ cLolo Cxptx-ol L^l jj^ Lt^ J3^ ^^3^ ^3-* 

03^^ 0^ 0^ ftLicJl Sj-w—Jl OlS djL_<iJl SLloJl Li>jJl33 L^Jl:>3 ^LiLo Jl:^ 

.d.J^^l L^jjjj^ L^x3 ^ j 3 3j-0 j ^] dLL) C- 0 I 5 .JLai£?-l 

(JL&^l ... 11 ^ iw)jli^l j—tiJl L^Loo?- JMi >-3 .^Lilo SJJI 3 cJ-o-j> Lo jLcy^ 


^Lilo Cog.o33 d.xL<;^ (3 3 jLilo SJJI3 CxL?-^ .dj?i^lj dj^Lsz—Jill 

£L^LLpt3 ilolAJl jo 3 L 5 zj j-0 ^jJl -^3-^ CjIjo L^t jr^ tiiJbjis djli SjlpLw.^ 
j\s~ cL^ ^Livj diiJs (j^l ^Lu-o JJI3J (jl 5 .03^1 ^Lilo SJJI3 CxSji 

.^jLlo (,£i_LoJJ ^^_tjL)l J^LuxJ (31 d_i_Lp 3^ 

3^1 ^^-ol IJoSi 3! j\£- tjl_s-oJI liojj 3 I_tw-oj 133^ ^ 

^^3! iiU3S3 tSjLp-13 iijLszJ L^Jl^ 3 LbJL^3 LisjJl3 3315^3 .^LiLo SJl^ ^^3 3-® 

3 IJozj L^-0^ 

j-wo?tU.l J -41 JJ-ff- .io03xJl 1_3 3^^-^^ C 3 l 5 5 L_ia 53 

SjSL^I dus^-Luo}] j^3^iaJI JlP-I .jJsl oLllpwa j-o 3 -^ CxpcJI 3 J^bwj CJl5 

3"'^^ 3^ ^jb-^ ^bil .(bcibs-i) ^i a 3 'I 3^ 

3I L€‘3 .d_ozJllx_(xuo dJjj 3 3^ tdUJJ iwxpco C)Lj53 ^ 

l^Lalpua O^blszJ) ..hocu .iU_uJb 3LJI <ibi:'j 3^ J3^^ ^ 


-j-O^Jl 3 CjLqIpJsI OdLib (jy 3 _>J 3 dLujJl ^b-*^ J^ 33 ‘‘bLy 3 'ij3J<a5zJl 

^yi 3-0 ^bj| 3 -(^ ^ 3 -> c-LxjJl dj ^ 3 ^ 3 I 2 ^ 3 ^ 

L^bJ^l Caj 15 .yLo3-o^ ^^^313 I 3 -® 3^bixj Cxo.b?j .Jjyi 33 ^ 
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Ql l'illl OOP 


0^ JS i3 i33-*3JI pJjSj 




.JLpJI ^Jx• L_iij 3 J_ 


i 3 .4^j^^L) dfl_^J^ jfHv;) L^-«a 52 J Cj^^I Jajj 

03^ 0-® ^jbj—C^15 ^Ul j—h^ J1 

^ 1^1 cIjL .^1 .c£iLtJ& 0 ^ ^jLt_LtJ ^ Q Q ■■! 

.cU-<*Jl J-oL^ ^ 5^1 i3 l-^l3 J-*-Ul i^ 9 ^ 2 iu jl5 (SJl*^ dlc-j 

c ^ & 

Jl*51iIL) -^3Jl3j-^^ ^ i3 jl Li>JL :^3 <J 1 _^ 5 ^ 

i 3^^3 -^13-^^^ |^3->iaJJ fl^LAJl j-^ _M*J dJ_c^ 3I iJLp- tdfbjJi Jw_Lo J-ojzj 

^LS Ljjj^ J-0^ 0^ .^^jfv_) if-l-Lo ^ 5 ^ 6 ^ I _ 

& 

^ I ^LmcJI '« I SlX^- ^3^ ^-*3 O3 '*'^iwt-t^' J 

dIoQ) LbjL^ j^Jo Ji^j-Il jl^ U _ ^ «i)iLojJl d_LpsJJl ^5i _(iJl»J jl 5 

■X3jf3j-^f if-LLo i3 13^^ U-Lu Lis^jj IJJ ^_Qv*fO 

c4_mooLpcJI ■“' lX^u I-)^3 ^^jAt-LpcJI ^ ^y.t_o0-<JI i3^ LoL^^I ^ 

^jLo JlJij dJbjji jl5 i 3 j ^1 i 3 - 3 ^-*jLj 1 i 3 iuijji^L) j5o ^ dil j\h 

jl j\£- .OL^l jiJ fri_iwdJl C-cuj3 £ jujLpws JLc'-jJl (Jj C-*.*i> tij^^ohlb 

j^Jlp ^*.*.ioj> iJli^JI OljL^l j-0 ^Jo d_cp-^l oljL^l ^^1 C^*-b ^^-oLil ^Liij 
^jo ^^.>«_c<o<i>«JI £LoLo.ii>«jl Lol^i^^l jr^I ^^^idLcio b}l^_M 4 Jl 

.iJU-^ljJl if-jjJb dijUx ii^lj ijlSLo jA-tu-L^^I 


^JlS ^>1szJj t^j^ucuS l^-o^ j-)l J -0 CAS^Laj i 3 jl 3 j_ 11 C-oJ (j 

dit jr^ ^llLo j -0 ^ 13 ^_5 _) jjSt jl^ -^^13 g -0 X 3 jl 3 j-ll Lr ^-*3 

. Llmj j*S ^ 1 J L^jJ 1 ^j-o ^ Lu-ctj d_t_^ 1 (j 1^3 ^ ^ 3133 ^ 1 ^'*-*-^ i3 3-t^^ 1 1 J-iisJ 1 (j 1^ 

I jab (Jl jl_(itj .jyiS^ l_3-o 1^ iw)L oJlXp i3jl3j-ll <^b-> ^ IJwj 

d_a?sJJI 3 ^ j_iwJsl J^jJI ^i-PJo ^* 33)1 Ij_(b J -Sj^L-o iw) 3 j^l 3_szj bJJl ^ 

^loQ'i .iw)l_g-o-i?' (^y 2 i J 3^1 ‘^^'-'^-til CajIS -ilU-sJb ^^JoU-o _<tj i)iLojJl 

j-o I 3 J 33 -U d_££^jJl d-ojbJl Cgg-Lo .L_i;^ tiJjLJj^ ^l^J^l l)-^ SJuo^I 

(j-o g3L«b^l Cag-i -03 .(te itai) iijljos j-o ^ _(iipJl 

6j£^ _(i (j-o j-o d^loc^l Cgg-Lo .(lantern) ^ j-o jUJl ^ _(iipJl 

g^Loil AsLihj j-o^l 1J3RI.U1I .JlI^JI 33^ ^3'-^ lSj 13*^1 .d.^LAjl 
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gjLdJI uiJI 


jLc^^l gJojiJ ^ cil jLc^^l Cjjb gJojiJ 

jLai^l ^loQI CaS^JI jlS LaJLlf- jSJ t^s-^52-0 jljytwJ ^llLo^ ^5J\-cuS jlS 

.L^Iqj iJ oJlpLu-LL) jljjSiUiL) U15 

^5^1 Ojl5 .jApJI 3j_^1 tJwJ c^w-_(iccJl ^IJaJl Jpg'll) U_^3 


^iaJij .^5-coiiJl jj*i^J_cJiiJl iiLo_ui i^JuO ^j-o ip^J-kO^s J_^^_(ijJ dj>Loo 5iLo 

.J-ooj^l g-'-waJ i)5£?tJ-o d.A*3 iLiJ^:^ -i^j^ ^ £^^1 jS_*iJL) ^JuoJI 

.(jl^-oJl ^j-0 o^'b ol ^ 


j-0 ^IjLCtLwjL Ij^Jo 

4 -ojLp _(icpJl ^Jn.Qli ^J2i i3j3j-^l J-^ J3I 

^LojLsJl (^jlPtLo _l£?- tljjis ^iJZj j| Lo .J_ooj^l _alb V J,^_ ^ 

^_Qv^7Ix:^ JiipJ jl_ y\ ^J| ib^j-o Lot' ^1 Jlc^I _aib (rockcf jlj_^1 3!) 4_o^aJjJl 

.(217 jSoiJl) jjvSjJaJl jl4^J3Jl U-1-*-) (J-i-AiMJ d-2>jbJl 



.jli9|3 iJi'^S 4ifla>l5J v 5J3J^ V 4auaJjJI ^L^jbsll «j)jib» :(217) Jiboll 


JlJ> ,hQ7o-| d_ 103 liLo 3 IwJjliiJl \jj> U-^ jSwc^l J5L_ai (jl5 

lw-at3- j-0 J5 JoSoiJ JLifj-Il j-0 ^wJi33 cdiip |3 dJS _(iJb ^LlloJ 

(^ji5ZJ3 (te taibaire) Liut j^] Jl;^ .di*3jJl oLo-ol^l d^LiJl 

^^LiJl3 iJlJI ^J^ ^33j-tl j-0 ^3^3 J3b>3 J3i33 j-iJi 
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Ql l'illl OOP 

L^jJ (jl 5 i3 Oljo lifij.jA _c-ljS - 

jA. 52-0 jlSLo j-0 Caj 15 .^Isj^l 

j^ojULo j-0 dJ.c51j Jj^£?!j L^Lq-C- i3 iiiiL:?- cl(^<v *A>.'> J| 4.<.t4^Jb 

.(loUJl L^*u.oliLo 



.0 >LaP ^ i3j3j J^ii jb^3 <^IJLd3 >S^j^ :( 218 ) J 5 LmJI 

d.*^lj ^_ )LiL*j CjftL?*- c5ju5Lll \ji>ds>- d__<**jJ>jJ3 ClljJsl ^ 

.«i£-j-wJ ijb jl .IJli^ dJLoO d-ojLsJl j| C-ccpij JLi?-jJl -iajjj» :4ljl5 

.JoLlJ 1^52-0 Iw*j 2>S dj^ cL^L^ j-0 i^yJiLlII j-o 1 jjSi j-® 

05 ^ i3 'w)jLiJl ju ^1_i*Jsl jl C*lo 

d_cftlji _0)1 LoJLift .LbJo Cojl5 L^t jr^ tl_ 

(j^LoLszJl JLp-jJI Lajt us d_o)tj iiL?ij 3Ji>3 £i,dJi i3^l3 jj*»LiiJJ 

Lr^jJj ^LUoJ cv_Q^(oLsgJI JooqJI cjju-o) 

.SUi i3 L^LszoJLo)! 
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gjLdJI u^l 


JlSzj twJjisJl iwJLs j^lij LoJJLff- J_<-«aJl J-«a3 IJuJ 

OM£?'jJ !5 j-a-oJ! .Sj^Loo <w) 5 j^! Jls^j L^! ^ Lojj^ <5 cSj^Loo 

( 3 j-viJ! jIj-oa-ujL 4jjLE>tlI! ^LjJ! t LoJJLe- Luj^ (j| ^jLo JJLg' 

2 (JI 1 ^ c.j... 1 jLo ^ Os^J! tj lSj ^3 '^ 3—*^^5 

ioj Jo jLlJ!^ ^l_)jJ! (wJIAaJ .^J^J^! (JU_(j| j-viJ! 

.cbLttJI j-^-<iI JMi?- ^^^-0 j^ L^I JlO cSjrCoJl liJJb iJMi>- 

^lialjL L^-oX' ^j_)l _sljj CjIJo Sj-'^ ^lill ^LlLo OsJj I_oJJ^ 

J3 LoIjLo .Ju-«aJI J_»<a3 tjl^j-tsl Ju-oJt (J| Ju<-o Cj^I _c^j tj 

Ju_*<aJJ di£,j^ |^j\-o-iS ^JLPJLutl .^jLoL) L_,i_ uaJ tjlj^SL) tLoUw^I 

U-iL^ cL^JbLoO ^3 iljOZlA 6j\i?0 J—P>U LoJJ^ iCjJ!^ I ^ ft 

1jLo?-I Jiszj 0 IS 3 cJ-o^ cUoI CjIs^JL^oj ij^ ijLl^ jl5 -ijj^j-^^ 

jU ^la_tuJl (JI .(sea slug) J_c>E-J! JljJ J_o (J_f- 

tjLoOjj ^ £ (J-tiAlJJ Ls^jIb (J i^jJl (j -0 J-'gJaS J-C- j_ pe-J 1 

tiLo t*J I Js 2 i ?!0 J Jlc>oo ut iljJ-S" I <3 ^j-J O ^ ^ tj O 3 c?Ja_L I ^ e>eJJ I 

JsLidL) ^LlLi _)3 -^^3 03^^ lH® ^la-£*Jl Jx a5j?Jl (i^Jaj 

c^jJl (J cL-oozJl 31 (J-«a 5L) J-tiJLlsl d]Uw*£t^l i^LszJl dlU-w^l 

^^.sl^iaj j^I (Jjl 3 j Cj^ 3 -oo?- (J)j 3 JS^I iiiU-**ib ^Sjjbl J| blS Lo ULp^ 


03^1 ^iJissj hJl) 

Sjjjj^ ^Sbobl CblS .^jLiLo SLj?- j U-wL?- bS3 dozjljJl -t£i C-blS^ 


ij^ ^jJj^zJio Jjl3j_II (iLij C-*-o3 LjsJl^ C-*-o 0IS3 tJ_<-i 3 >-j^l J d_Ij^2-Jo 

Cj-eo Lo3-o^ ja _iju j-i-i-cjdl i<- 2 a 3 Cj-eojI .3_^-obl J d_tw-UjJl djjJJl 

Li>jJ!3 b)I^ ob^I jLexj! j J3£?!j dho< JiLo <j!-oaJaJ! O33 ^jSJ cJaLtw-J! 

j^I d.£^3-o.E>EJs dJ 33 (.5^^ Cj-le>- c-iaAs twi-o! 35 zJ! J-waS J I'^3^3^ 

J_uJ! J Cjj 15 £3jLlLo tw-Jaio ^ .O^b^-jJ! J-waS JMi?- Jjl3j-II tj-o 

d_tSisLUs _tcJ! jLS 2-cJCe>-I •^l3j-II jlII ^3^^ SliAJ! Je>-jo 
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Qi l'ilii g oQ 

jl jlj_oJl SLcol d_JLoX' ^y£■ JlS 2 -i 3 cl_t*jJl C-ul 5 .1 _^Le>- 

.djj^l CjL)j 3-1 Cj!x_w5 (J 5 ^_tto lj^ 

^_p.xiaxll (w»_*uLlL! (Jj?JI (J.sa£?tj ^Lilo 05^ jA-g.*.!I 

_ m \ I ^3^^ iJj?-JJ L^Lg-'?-3 (j-o 1-^ ^ 3 j (j _ ^ 

.d_Lo ^l^j-U 

jLLoI LjjJ £ 3 ^-uL )1 tj I_IjJ>» C-ooJISJ IJJ cLLoLo ^LU-i_) j _II3 Jii 

LloJ 3 Uj^ Joqq jLj-o^I \jjb i^js' UlvO'?- bil d.Q.Jf? ^yA Uj^S 

^J*^_UJJ 1 ^^^1 dJu^o^ Cjj\^ (j-0 .^ji?Jl dj^la_3->l-^ tilLoJJ 

,jru?E_Jais 3 jIul<_)3 i^j'^-o-iS j-^ii .(j^LiJl (j-o liJJS £«?l_oU-i-)^3 

s-l-*-j t3 O33J! (J_o L-*ii 53 cScL^ ij-wiisl Cj-lo ijA_LoJa?co 

(^jla£>!j jl .boQ t3^^-o-tsl t3^ ol d^^JLwaJs jjjLJ! j^aszj ^^JiSj 

^ljru?-l LLaijJl G jjJi (3 dlxS^^ dj_ty iji'jB .^jLiLu JlO ^o-ISJ \y^\ 

^3-> £^ 0 - 15 ^ jl 5 j?lqJ LloLo djji^Elo- <_Qpai £(iJJi -dJ 

_tyl Lo 1 S| Ijlai?- j^So jl ^^iLoJLl yS^» .iL-«ajill 6 jj£> 3 6 j\ _SLqj 

6 J^ CjI^j _t£t iwujjJ . jis^Jl Jl 5 ^ 35 zJJ jLoL) ijjbj-Il 

Lj 15 ^ j 1 JJLo 3J bLLtJ3 (3^ • b3-^^ ^ ^ t 3 b 6 ^ Lcj 1 d ty Ij dJ 1 jj 3 

LodLo j3^^ b^ 1 ^ .L^.^IjI^^| y ^ IdwL^ 1 jl *'(3^ 10 

i)3j J-ff' Sjj^AJ! cJjb .^Lllu ^UjuSjI j-0 CJLflj c^3i' ^ Slj^L 

.^^Ujl Jl d.x,MxjJL) d.*.^ ^jl-^ 5 Jlc ?-13 SjiaJL) djLsz,JLutl3 jS 

£ J?b^ Ljljl-ddol Jx- JiLai?Jl 1 _j^jl 1 S| .L^3j^ 3 bUS j| J3_oJl 

^LU-i_) jL^ LjjJs jLoL) ^^ 5 ZJ 3 jl LJ^la-ut^ jlS 1 S |3 

^&-^33j C)lJui_t*Jl3 j-t*Jl jLb^ <Sy^^ ‘—^5^ dLszj .«d£>-^l J-ff- twJjJkiJ 

.d_a 3 ! 3 XLj 

jj -^^1 J3dJ iL)j 35 J3^! I^Jloej £jLSJ! j 1 j- 5 j 3jLlLo Cj-oJLc'I 

C-0I5 L^l yJ^ LloL )1 3 Isj^ ^ LLail! 6 jjb JJLo 3 d^lj 3J J 

L) L>J Llj& c L^y-b I3 b I I j -“' ^3^ dJLf' . d £\ ^ A d_yA^^ Lo Lo>^ 1 3 
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gjLdJI u^l 

I 0^ ftLfcw-Jl Jj^^ tJ\s^ji\ 

jj^ jl j^ j!JlC' ^ 3 -® Cj-tAf'I .L^A«ai-Lo t 3 

5j^^ dU^xj jl Cjjj 3 .«lc>tolj Sljjsl 1 ^ -» lJlo 

C-ul5 L^I cSj _)j3 iijjiaj ^LlLu \jjb <^j _P .js^ _ttJ! cL?J <ip^JL«aA 

.d_*«_Qj OS^l (3 5Ij-olS ^SLuLI tjl^_t4t jjl duuu^lj 

cL^Lj?- ^3 oy—L^J lj ?-3 ^Liilo Jlj?- ^jlS 03^! dUS 

CjL_ \S-^l tj .4 j?-^Us 1 L^Q.*.LgLi tj I_«*Lxjj lj 3 ^ LijjJl^ jl 

jl (J^ ^JlQj jl5 ^ 5 jJ! 1 ^Ju^LLllI siLtcsJ! CjjvOi?- 

O**"*'^^ i 33 j^ _tti^l ljj4) (3 lj4)jJl33 ^Lxiu C-tSjl_w .fiJuLSZj dJLoj (3 

.^_QQ 4*t 03^ tw-oj^! ^^SLI! jJI LiJsjJ!^ Lb^Ls 

L?-^iLo (^y?r^ jl CjCJjI 1 S|» .^0 _XszXl _fcU^l tj ^MSJL) ^LlLu J_II 3 IJo 

(j| ijv.'g-UriAj LoJlIP .ji?tJ! tj 4_ mxaJjJ! dljlj_ MjA L^l tjj^ o^ 

JsLiJlS JjJlExj Ij^ j-v.'g-Jn.1«4Aj J-JJl cUw«Jl 

.cU-mJ! ^ _tuij ^_ 6 S ^ 5 SLI! ! jjji .4_twjLJ! ■ijJj iys^ Ixlszj L^iS Cj^L?-jJ! tj 

t,_Q Q 4£* L^^Jo ij^^iUsl jl J^ £cU-ut L^^Jo 3 cU _fciJl (Jl (jx*LlJl 

LjijJl^ _ ^33 ‘^ 5^1 J 3 ^^ (J _^ 3 ^.^^*^ OSj^I .<< 0^1 _c^jJl 

JuOj -0 ^yA Lp ^3 ^c>-<JLs 2 J 51^1 OjIS .ib^laJl Cj^iU>-jJl t3^-***3 J d]Llj4) 

tills IJj .(wJ^-Lo — (JU._ut cLcxjL 4i?-3 Jj^iaJ! 05j.iI .^^ _Ls 

.LajLcxL* (J-P Oj.^ ^j^ LijjJb .L^ 

.(219 _ttJ!) ^3^1 siLL) 4_QJjJiJ Jl Ijrv_Oo cdjjJs?- ^LlLo jJ !3 g_ jIj 

(J ^ 31^1 •'^ 3 -^ “ ^ iLcoL) j^£>e-cCL) ^3 _^1 tjl 1)^1 tiJ_ jI _LpI» 

IJjJs J 5 I 3 (J^ L^JS (^ 3 ^?=^^ ( 3 ^^ _uJ! ^ 3 J“[^Jj 3 jOJ! 

33 jOJ 1 JsOj ."tj^jAll 3 ^^ l>^3 -^ 3 ^^ 

C.'-'g-i.*^ .^LpjJ! ( 3^)331 JJLo 3 JuJ dU_ mJ\ J LsjO L^JS ‘^ 3 j^b 

j^ Sy:>C3 O S Ja-o«aJb j-^la-J 4_^LpJo ^35L11 1 JjJi 3 Jl:^ g_ a 

j-Lo 3 ^Jkix^Ltaj ( 3 ^^ _ttO-SJ! 1 ^ 33 ! Lj ji?-! ^LpjJ! .Cj51?-jJ! twiiJ _ **1 

.«jli>tJb bi>Luic >'3 3j3j-^ ^.mOjJI <L*aj[szi\ 
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Ql l'illl OOP 





ev 


541x52-0 Lo^:^ OLojLszJl PJjb Jiuf Jjfc 


«. 

LbjJlj L^52-«b3 .^Lilo cJ1_ 

jJs ^^^Ja—of^l iojL52Jl» .^^^Ja—of^l iojLsJl io3 Cxj?!j L^_uilj (jl5 C* 

.1^_«jtj ^liLo Ojjij £«54 x^^ 1 SjkiljJl J-ii> .(Taubuki) jL^ 

* k ft * ^ ft 

ftU_uJl ^ dho'^ (J^l .Lajt (taubuki) SjiljJl 

djLs Lo i 33 jd g -03 d_Ji3^1 SjkSljJl g-o (taubuki) jl_t«-o 

LoJLif' dj dJaij _ft! i3 j^So^ £cU_tdl i3 5^^ dj d-oUJl dJLoj^ g_ 

d-oliJI d-ojLsJl dj^ 'w) 3 ji g -03 £(^jia_a)^l d_Ji3^1 OjJljJl pJjJi ^LUL) 

^ 33^1 Jl IJoLft dj 

^-Js) Rimwimata ^s—pdJJ d_^ 3 ii^l d-ojL5JI» LcijJl^ g—jb 

j| CxxP- ^wxb C)tj3 Jl dxSSi^J «5 j^l djjjj Jjij .(ljj^^JI 

Ji jdxJ i^jJl Ijjis jl^-ol ^sJis2-0 
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gjLdJI uiJI 


iJU_JaiJ d_Ji3^1 OjJljJl LojJij ^ _blJL) jlS d_il CjIj 

cO^^l CiLbjLsJl OJjis <L _t«j cU_ttJI i3 (j^ .b^l 

^3 frU—uJI L^lJxj j-0 ^^ylSwoJj (jl - Jaixj L<2 >j3j-o3 L^3j-^3 

.«^UJ 1 j-o CJ 3 ^1 ^3 0-0 *^3 lit 

C)3-«aj ^jLlLu CJfrI_tuj «5d_^^l ^Lo-iiaJI^ CjIjJIjJI ju OljLtl j-P ISI_o3» 

jt liLip .^3^uJJ _e-Lfljjl c>jji> ^ LbjJl^ 

CiJJt j^So jjI i3y2J jt .Ls^b 168 Lo iwxls j-^ j-^ 

j-0 033 ^5t i3 OLojL 52JJ3 £jl3j_11 h^s d_^^l ^_Jliji3Jl3 CiIjUjI ^J^ i*_ttjJb 

.«J^ ^3 cj^l 

. 3 JIIL 0 C-*J?cl£?-l «Lol 3 £'l ^LM<i-t_a) 

^yAi (^jJ -0 j- 0^1 (^y 2 > 0 Aj 2 i jt j\£- cliUS ^5J2J» 

.«iibLo liU jS j- 0^1 MW-t.U) 3 .^Ijl^ j -0 OljL^l cJjb 013 ^- 0 ) 


OljL^ 

IJlp -13 ^ 3 ^^I cU-wj 1 C-*-o-bzJ 3 £^ 3 ^^l ^ 3 ^^ (J| d_J^ Cjljbjj 3 )Lll_o C-*-ol3 ljJ 

-i3j3>t-l i-*^j-ll iojbJl jlyjJl ^ .4_^ 3 ^^! ^ 3 ! _aiji -.>^^1 

liLo-uJI 3 iLoO» 3 j 2 i jLp- ^Ijp- .c.U-*«-tl i3 V jS_(iJl j -0 jlS^ dj^ lillJS (^y>-ai 
(CapeUa) 133 -*^! jl5^ .Sj^b-o LoU-ol 133 ^ c-U-wJl Sjjlj ^J| jAaj 3 

cL^l» i 3 lU^ jlS 3 ciJU_‘iJl fiojbJI iwfl-Lp- jl5 dj^ «JU_‘iJI oL:^l» i 3 

.^ 031^1 d-ojbJl iwilp- jl5 dj^ «i^ 3 lcjl 

bi>jJl 3 L^szlbl .L^i5 d_iw-jjJl ^ 3 ^^! CJ-Q_ ^ Cxxpij Li^jJo L^IByz-o CjJilijl 

jy^l yjo jb?!j^l Ob^b^b d .^30 0315 .^^yJsbiJl ^^Js- d-Jj-tl j 3 i^-«aJl jb^-o ^^Js- 
i 3 j 3 jJl dj^ 3 j 0*5 C*-o.LgLi .I53jljt 3bj353 bbLo 3 t^5ljLo3 j3bbl3 l 3 ljb :i*u.*jjJl 

ju JaJjJ 0-*5 O-o-bzJ .^3 _cOl ^35 ^l-Xit*_aib jjiftll cjj 2 > j-o j5 3 _po 

‘^ 3 j ^3 ‘^ 3 j^ <^1_^t d_tu.*jjJl ^ 3:^1 j -0 J5 JJLpij |3 _9^1 Lo d_fiJaJ-o 

.(220 JSOJl) 
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Qi l'ilii g oQ 


^jl^l 







eUj 5 ^ajL)I ij ^^ 5 ^ :( 220 ) 

jt 5 ^ 1 ^ dUisl Jj3 LoJlI^^ cJw-iiaJJ L^J5 4 j^L:>-j i 3 I_j^l ^llLu C--_flSlj 

C>jji> J 5 ia_oi^l ^iJalj jt jl5 5jl_ izj 

LoU-ot i3 4_**L^jJl C- 0 I 5 £3 _jLlo dUJsl j-ol^t _P- (iLL) .CjIjI_ ^1 

dLLlsl i 3 j 3 j i 3 Caj 15 - jjt^ 5 jLp^ cU-PjJl 

L^J5 j^is L^o-^-Lg-i) LjijJl^ C*xp- £C) 1 jL ^1 c j_Ci 13 ioA^l i 3 5 ^^^ 

d_._i«j flJiLp ikjjlio pnQT'Pij jt ^J-P jt Lfiij^t -L^ L^LpJ-oI^ 

C-ooJLCtI_all Lo ULp .<L^^zs>jX\ iojiUl I_ ^3j^3 ^ 33 ,/^ J—^^ 3 -® (J1 

jjs^ i 3 Ja_oi^ltl L^5 s 3^ _a*j g33Jsl ^J-P 4 J^JlU (tLSzs^jja J^\S I_jbLo 


.3juJ 1 (3jL?to 

Lo C^O-Lg-li ^^ia_al _(iJ daia5 dJa£?-!iL6' CjIjLiII tj3j ^JlS C^O.LgJ 

jlS Lo IjJilj jJl^ ^ _ct-ioill 3 ! (Nao Bangaki) jj**_*jjJl ^ 5 -pt*<aiII ^ _ 6>o 

Joos .L^i5 4J_oJl CjIs^I i 33 ^3j^l lS ^ 03 ^ _Li£?iaj 

.iijL^l ^bjJb Lp^SJuo £i3j-%i‘_tl j-0 jb j-t^j tfJLljij jl5 ^ _Is 
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gjLdJI uiJI 


J-wooJl IJjji i3 CjIjI_JJI3 C-_JIS3 

j-0 ULp-t ^w*4ll b^l J-»aB djt j\£. -ij-w-bj 

jLiIl jl 5 j-0 ijU jLc»-^l j-0 j\iS i3 ijwSLszj C^^ptj L^-LtLio jl_jJI 

^j 5 b ^ CxxPij hjuS L^-0^3 disL^l Sjj2iLt-o _ail^ ^Jij 

£jj?tJI i3 LoLf ^_)LlI-o L_^ 4-315 BjL&^l3 Ju-oJI OM_j>j 


Jaiis C--wa-wfli^ 0^b>j ij b5>jJl3 L^^jjJa-ol 1 jJ 

L^ JI 5 .bbLo3 l^ljb jjs> j\J j-o-tl Jl biijJl^ L^-cpJa-ol OM^^-jJl ojab lI 
£«(booJiJ3 C)1 jLj» _) jl jUa-Ll ^^LoJJ jSLfi' C*xp- dohlU OJJt j| 
.C)U-2?5-«^l3 C)ljLiIl 3 J_LI J^Lal) j-c- 4.Aj>b (edies) 4_oljJa-ol oLol 3 ^ 

Uj2ijb?ij| cLbl .(221 J5_*iJl) j-o Jb jl5 j''_) 

j-0 ^JiLiLlI Jl LflijJl^ jbiil tbbU, iJU_(idl 4.xiill jjJ^LciJLo 

bbLo J-3 j_o j.u.£jjJl (^j^iJl .J_L52J 

LaAi^^ 5^ ^U-ti •«^U-<i' ^JJilll g-0 _i«-o Jaio \Sj^ ^ 

_(iJ jl j^l jblSbsb jbl yS' cLtUsz-o bbLo j-o ^^1» .^j^\ Oj_o 

jLo-ct-2ilII (^yilb .dl_IS Jlszj _i«j ^ SlLo_ m l^ljb j-o 

SlLo-ii ^ ^llLu _all .«b2.djj-o ljj?ij jSl5_(tj3 jls^iPtUsl 

.(222 J5_(iJl) bljb Jl (jj^l j-*-Ll jLs-i Jb?-j-Ll t^Js- C-oJ-cJl dLo_ai Jw-i£aJ 



.Ublo^ 


• 3 j^l 

















Qi l'ilii g oQ 







Ja^jI ^ cA>fljJl :(222) 


(^j^l JU_*i-Il (Ji j-o j\j!j jl^Ua-waj IjU U-Lo 

1 SU» _of Lb^^xj C-*-aiIl 3 ‘:lj 5 S Ju-JisJI ^LiLo JJI 3 

ci^jJI^ L) L_ua^^^ cLcL^ ^jLtj-tj ^1 d_i_Mi-tJlj II1^1 Lo-Lp 

^LuAm^ ^LiLIl^ l^ljlj JU-<ii jt Li.*-Lg.3 iJU_^ ^ 

LffjS <l*3J^iJl iJU_ cL^L Liypijl .LoU-ul ^J| CjL^jjziII j _o 

3j-0 Lp-j^ ^ jj_PtII cLpsjL) Ij-Ptjl .«LoU-ul ^J| _oO jLpiJ^l ^j-0 j_ >-oJLJ 

j- 0-0 JM?- ^^jjJaJl i 3 .(Jojoj ^<.lo (222 J5w_<iJl jJajl) j -0 

i3 ^ Olil^iaJl j —0 

Oj 15 .UjJiMf-t cLs^iS^ ^ 

.LfiiJL:^ (^^1 J-sa^ US ^LjjJI d.^1^ j-o IJl*:^ jS-cUJ jJ L^l ^i-Lszj 

C-oOJlJ> JS C*jS jJj-UxsJU 4_ai^LuJl J—ui ^LU-O d_3 C^'g-b i^jJl CcS^Jl (3 

4 . 52-03 iLft C-oj?- tS^jljl ^Jx' 6 JLP-I 3 c^jUu SLLoJJ jvjLft 3 ^^^US 

Cjj\ ai 3 jJl ^J 3 jS tjS^l JJ 3 JI ^Joj^-ob 4 JJJ 3 J jl lJai?to 

4jL 9 (OljL^l C>jji> 3 iiw-SjJl 4 _LcQ_ 4«J1 3^b 0 -® 
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gjLdJI u^l 


o^ IxiJJ j.in djI Llij i>fi_L41 I3 ^‘‘ "' ^ 

^LcLiJ i^I 3-i^ jSI .^S^bl i3 i3jbj J-*^3 4jiLij 31 cp- 

.dj?-lj^3b 5^1^ J-t^3 i^Ul Jw_t«J jj.u_*jjJl J3^ 3jji)L> 


lib^ jl^*u 5 jli 

L^.*^ ^jjl g-o 3-jblAj CblS t^wJji^zJl iwUs J5^ -9^ Cj^Ip-jJI J-«a3 dJj J_ Lp 

.LoU-ul jj^ (J| i^j_^1 j-o-ll t3-® (Ji AxpJl (3 (jliiia-oj i^j-'_o-tS 

CiJJbl_(i SJulszj isl_tu-o (^^Ip ^3-0 iIjJt5z-o ^bj dJLlJb C-t_ '>\S 

IwaPc _u*J jl d_Jp jb C-oo-LpI -Sj^Loo j-oJsl ^jLp- ^5j1^-oJ 1 ^3-o Uap- ^_illLo 

cJoLp J^ixuil ^^5^5^ U-bzj (4 .^5 j1^joJ 1 oLr^b \y:^\ 4Pj^3 -2.1/^^ £^-^-9 


.iijLa ju3ij Lo OAP 1 a^ ^3 J'ib-oJl dUlib qS3 ^3 

J^ljb l3jbj j-*-^ JIS^_(ill j-*-*-^ CxPLtal_u(l U-^ljisl g-0 

« ^ fr 

.bbjJl^ g-o L^^4b>j cLjI L^Ij 

LoU-o^I 4.3jj c^\ ^pj 2* ^j^L-o ^Lll_tj C)j^ P 

Ju«p jb^ij^l 3)-* ijbzj (jl 5 l^ljb J^Ja__u(l (jl ^5jj (jl C*PliaI_u»l • 5 j 4 lJ j^3 

3ap jt 0^ U-Lu 3 -Jj^^ ^.^Ull d_L?uiiJl cl_J 3 I 5^ 2.-)^^ 

.d^bj tS I^‘ l| 0^ L^l^-ob (jl^^ J^-PcJl ^1 l^LiO-) (jl bjlpl-«; 


b^l '“jl .^^yXPuil LcLpI^ (^^^_u-t_tJ^.«-tJ ^ ^jbtj I ^1 ^-)b-LtJ^ j ^3 

^JlPsII yU_<i jb?tj^ b^ U-Lu t|jujb?Jsl g- 0 ^ ^ 5 J ^1 (Jj 3 _ibJ 


.d_4u_a3 cj^^lJb tiJU-^iJl t5j^l 

^SLw-Jb^^ ^_)llJ i)jS3 I J5l)jb :LoU-ul «j_Sy3» Jj—?■ dJl 11>) 

j^Sb jl 5jb*j ^5J j_* jyb-o '^l_<**-0 L^j-o Sjlp-I^ jS^ ^JL^bJlS3 

iPj-wJ d_tjjb?t-o IjJ j-0 i3ji?Ll41 d.'gJn.Q.ll iAUj ^j 1) CjL^l l3J_ d) 

2 j^b J-C 0 I 3 cOlSjJaJl (^jIp jujb?Jsl j-o JjJlsJI (jaSj -dS^jz-oIi IcIAr;; _ud 

.J-*^l l^ljb 4.11 j^Lu tj^v*h*\u^ Lo 

ft ft 

jb-ijl j-0 3jjj?W5 L>*^33j-J ^blj j-0 LJLp LoLo-*->I ijjb^cis Jll3Jl CAP C-f-flJb 

L-aIp- j^jb^c-Ll LIp- 1 -(jij^l i-^Lo_tj jb_uib djj^A-0 ^Loj 3 £ joj^l iALo _u/ 
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Ql l'illl OOP 


d_L^*(jJlj ij 6^ -oL^LiJsl ^3-o SiLoi_u»^ ji 




(oL^yi ij C)l:^^^52ill j_o ^_..l!^') jl_co^J UbL^l l^jli:?-! ^ 

l^lj^ 5_ CjLpI _u( C)^ LoU-*->l i^jLc>ui ^Jy]a£'t Lo 

CJl!?-!^ djSZSi LoU-ol ^jLc>W 5 Lo (JLpl)^ iwiljisyi ij l^ljo 

c 

^i-^-kORj ^ \s>\s .d_cPj-o C)Lc>j<u _^L?t-o 

.^jJI pL^Lj Lszj(J j ^3-*JoLc I^-iiiSj jt j^ fiSjjzJsl 

fr & & & 

jilsj jjol -bj^l 3I I5-L3 J_^ JLliJl^ ftliJl l3jLl:>l ^jJjJl l^b^_^ ^ 

j5^bJl ^ bb^ oijLtit LoLo-*->l 

l^b^ l_^jL?t-o i3jbj LoU-^l j^ijliaJal ^3 .6Axszj djjl ^5 ! ^JlC- j _o 

^iJiijJj ;Jj LoJuLft J\^ J-oJsl 

.^i^ijL!a-o 15-^53 

Jjlio plx A^Ji-o ^3 djszJaS d^^^Jaj ^5J^^1 bb^ J^ tPjL^l Aszj 

^j-O iJX j^l .jL_^l ^^<A7.I.0 J*c0__uf SjljJ»- (3 Oi£?Jl OS^) .^LLO j^ ^ 

L-jjlsl JjLlo (3 J_o-szU AxxszS (j^j^l ^3-0 oiLai_u»^ d^LjJl 

/<^\X\ di3UJI 


dj>r.«.o.lll pAxIi jl^ tl^b^ d_tjjj?Jl i3jbj_j(a£?tib jl ^jLA-o j-0 3-jl^ *_Lk> 

JSLc^l i3-^ jb oUi?tjl ;Jj jxijij ijjbj-Il i3 ‘LiijLsJl jl CjIj 

;Jj Oilx -^j-ll oL^L) d.«a.ai>LJsl _II 6oii5 j-’^^ ^ ‘ jiij-*-*-® ^5^ ^ _^.3 

cbj i3 CjIjj 5jLlJ iwAk ;Jx oLL) L^I jX tJj^jlil ^J 33 LJ Ju-oJl OjSj^ t^SLubl 
LoU-tjl (3 i^j^I g-*-o^ dJjLo-o CjU-cLszj C-t-Jaf-l .bj^l J-«a3 oJj JAx 


I^IjIj ^JS' OjIp^ Jata^ 

ULb Jl _aij J-03 Ljj^ (Nei Auti) bJJl J-^os 4 _iL^ J 

.^^j'ucuS L^-oX jjl jl d_JLb t^llLo C*^!^ -^jLaj jLUil j^<a 3 J| 3_jLiLu 

.^li*j jLUil iijjJ ^ 5 JX-cu 5 JLiIl . jUi ^Jx J^-aijJl ^33)3 

.6^^313 4 jLJa£?to JjA^ b3>® ‘^3^ bl-^3 ((jlsLiJl ^Jx U-^J3j Lcpc^ 
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gjLdJI u^l 


lisLpLa jJlJI Ju _at (jlS* .^Li*j ^1_ol Licol^ cLlJI _ooS^ ^Lllo Cj_ 

j_ £OoL> ^j-o 4 Ij _JwLpij 

I ‘ ‘ ^^jLoJ liJj 

Sjli- J-cu?!jl jl ^ CjjjB jl 5jliJaj» 

^3SJ cSjL^l jl lA?.33 j_® C-t-^L b .^j 03^ ,3-0 (J_c- 

il^J-ouO liijl J\^ _at dUjLC-l_ouO ^JX• Joili?-! jl 

^LLC , 3 ! L§ ^j-0 tdJLjls ^J| (J^Ja_oi^l 3^ 


.«lj3JjLpto L^oic- J-ka£?o 

liij3j ^ . J_o«aL^I _ssj jijLj 315^jl 3^ £ jU^ i3 ^ 

3I 3:^1 Oj^l^ lSj^I j-® l^b^ 5 dU^Ja_otl ,3 

0550 

d_aajJb .IwJjLptO ^U ^3 L*-)l^j 3 j <^X^. _^ J-*<a£?!j 3I £ 3 jllJaJ» 

l^ljl^ j-® jj'!_ ^1 <Ji _»*dJL .dU dUi dlpl Cj_33J ^J| 

jlill^ £^jJl ol i^b l^loib i)j 3 i 3 U-(isJ^l £i!aJ oJJ 3 -> 3 ^j-o dJI Ltb 3I 

U-^l^s 3 l-®-^ 3^1 -Jo-^j^l 3-® ijj^l 3-^^ tS L§ 

.«,^^U ,1 J-«iflJI i3 bjJj t^js' OjLp^ 

dlljjb 3| dU jl doJls d 3 aB-XJ 3-^b-t-tj 

Ja^ eJj Jlszj \jy?o\ loj .d_ jLLszj _otlj*^ ^—*^3 £0 jL^ 1 OJ^ OjJaijl 

L_a^ l3^ 7 y/. 7 yii OO^sJl <il^J ^jSJ £b2JJ^3 at dJbji) (Jl J^—O^Jl j 3 $L*__afc 3 

.JjbjJI ^Lb 3-® ^IbjJb ^jl_o ^13^13 SjJbLo djt-^Lo Jl ^ll£?cl_013 £0 jai^iL -SS-ol 

.« 51 JL£i) dJjJj Jji) 


4 _atb 3~^ £^b-L 3 L-^33^ Jl "'I3 ‘l■^^l3^ d "’b dLL^I yjb 

6 

.«^_^52jb» :Lojl 

1 ^Q ^ jl^-otl 3aS^laJb l30LoJ ^ 33 -^ 01 Jl d I ..II tl t» 

J 1 jjb 33 ^^-^ .l 3 ltjb djj3 bjuoB lo| boJ-P ^i.^ 3 :^ cUjI bbb 3 Jjb?wi L^oLo 
L^l jl Lu5L^ 3 -^^ ^3:13^ djj3Jl bjooS lo| dojp-b 3-0 -blpJoa-o 

jl^I 3 -lp 3I b_t_Lp ( 3^-1 £3-*-^-*-^ Jl d^b ^3.52-03 ^bb^^ ^^3^^! 3-0-LI 


266 
















Ql l'illl OOP 

.«JLtI jLtcPtil AlP d.aJi52-o lJIASJj JoJuii LiL^j-o IJllp- dlbjb tjJUsJl 

tdUj5^ ^ 3 ^LJ» Jls ^ dJii?cJJ j—^ 

C*ipJ 1 t« 3 jbj-^^ _ut^l^ ^SLollil Jj dU5L^ .DjlsJJ ioj^l C)l_ cJjaJI 

OUjL^ _<*> U-^-iSLol j-vajlll ^ _o (^j_p-I Pj-o ^_)Lll_o 

.(J^JLPcIj ipuol^l J\p 

jjl J -03 t^bl JLSZJ .jIjPJL) djj^l ^^JlLwjI ^SLjIjI 3 

jp CcPcJb Sj^Loo _lu .^SLJbl Jj djjLPi_ttoo ijossj g -0 dLLtl 

ft ft ft 

j^JLszj^ a_QQ^l ilLo_ mJI ^&-^b _o_i5 oL^I .4jliljL5zI_ufl jP dJI_ 

IJj (jl j\P .L^l« l^ljb Jj d lc>-jJJ djJjJl LJj^l oLoo 

ISbjbl jlSLy ^&Jbl tdiPcluf^l ^3^ ^iiSbl ^bJaJl ^3P ^&i5ol C*-t4J» CiJuO j3Jli 

(j^^So d_«xjbJl j^^jLp i^j^l (jlSLy >^ 3 ^ U-Ltj t|jojb?La5 ^ i0jb?tt5^ O3J01 '''* 

JJ 0 I 3 djjls ;3 j -^3 {S^ 1 jjb Jjzj .«J^Ja_Ut^l ;3 j^lllb ^&jbl 


.dju-ull^ 




liljlj Jl iL^jJI 

ft ft 

i3jbj 6^ d <\lVi >>bjj dLUjl Jj 3__)lll-*j CJ__a»jl O^b^jJl J-«aS ftl_j> 1_oJJp 

gjjl_wj^l J -JbJl _*^1 dJj ^3-o ^3J JLszj DjJbl:^ 0:?=x-ol J^la_ut^l 

L^jJaJl Jl jl^iil J^Ip- C^A -03 J L^bJ C^«h3 tOjL^l _o' 

L^ d_QjjJaJl Jl OjJaj tJa.i:?c.ciJJ d_II .^Sbjbl Qji 

dJ^Lpua JaL^I J| Cbjiaj .jLlII pL^I J 

.J^ia-ur^I L-^^LUsI JjJlPij 

J^la_wj^I jb 5jbJ CcaJpl -I^Ijb J| d_L>jJl L^i5 Jj^jJl C*_ _c>tool tljr^l 

dUS 03 jP JJP jbo^ IjjiiL^ 0^^ _ ^3 oLil J _u- 

jAf^jljjbJl d^ls^ tc_QQ^I dbs_uJb ISblibl jl$_ of ^y:?z _w 

iijS Jl 3Sbjbl ^3-Q (j3Jjb?Usl3 3jLll-tJ3 j^ .d:?LLu^l3 cUsl Iwa 5S£>3 tdjiaa^)! 

JS 80 dP 3 .o.;^ 1_ 0 dfbjli (jlS^ .dfbjli J 3 ia_ wj^I jlS C*xp- 3 ->b^ 

-J3^1 iujjpJl -ijjbflJl JpI djj^^^tp jbz^ l^J-o 
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gjLdJI u^l 


.d_LcxpJI Joll i^iitl jjl i^Lo^l ^3J3j-^^ J1 

£^->3^^! 'wJjS .jjiojJl j-o isz^ d_aitj ^J-C'3 i3 ^jlS 

i. i. i. 

. J-Js CaS^j L-)3j^I Jlszj j-cJJI LoJl 1£- jl ^ _^-‘-LC' jL) ^jLlLo C-_olc-l 

jjujLpttb 4 lh-o-o iooLo^l cJ^Ja-oi^l i3 ^Ualll j-C- t^^Lo jl^ 

g-03 3^_JL1 j-o SjLptJJ cjjLai£?-l t^Js^ io^ibzS^ -jja^ JS j 5 o 

.J^Ja^yi 3^3-0 ij 

£(^l 3 LiJl olsz_.ill .oLil i3 J 5 i 3 _01^1 JjUt d-a^sJI i3 

(3 0^ j ^q11 Lojac- .ftl_LI 4 sL?- CjIaj^xiIL ...ill C-._p-Jl03 

& & 

OjLuil j^? 5 -ai ( 35 ^ 33^ C-cC-oJl cftU-uJl 


■ IAxJ (jl 3-^b-*-*^ 

J_wj^l iwxis oL^L) 3 )Liiu C-00I3 ciojJUsl 3 1 ^'^ Ljjls J_pijl 

^J1 ^bolSLo j-oilJl jl 5 ^ .33^1 j-*-Ij 1 5^^ jl_ttJjl jl^ lS'^^3 3JJ1 

& fr & & & 

j-vaj^tU,! jLiIl jL) ftL^ij^l ^aj 5 > (3 .Sjwjz^I J-J>tiJl jb^^—iiilj jskJ\ jUl J33 cd^bjl 

LoU-O^ |3.>^^ d. 52-0 J3I0 .. 1^1 (J-OJ?- J33 £j.*JlJl j^3jj j-0 OLcLol 3 JlSZJ 

.(223 JS_.iJl) Ail jLj S^iL) 



l^ljb 1 






*w \ 




UbLo 


\ LoU^l 




V 

bj3^ 

" ■’iS'^iljl 








.l^ljb 31 LoU-ol 3-0 >R-aJI 3 >^l J 5 la^VI dJ^j :(223) 
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Qi l'ilii g oQ 

Cjjjz _ti AxpJI j^LpsIj ^Li 1 _o Cj^IS I_o 

^5-^ j -0 OJlp-I^ Jo (J^j^ ^U ^ .L_iiaJj 

Ca33 Jlszj .l^ljlj Sj_^J^ 5j^L-o ^soisi^iL) jl5 ^ _^1 

^5-coiilJl tJo 3 LoU-ot ^j-o i^jiaJl ^uS^j^Lpo 

_ iA) lj 3 ^ 1 joi> jl5 .(^j%iJl j-o iijL^I ^LjjJI c 30 —® 

6 job i 3 (j^p-^^l .^U ^ ^Lo^l ^po J^Ja wJ^l jLlIl 

J_Lwj^ (jlSjjpJL) (jl 'Ji ^LszJl (jl lJ^iS^ cLpo^I 

.J^ASo i)^52-o ^^1 (j^Su^ d_Lp-j (jt ^i-Lszj ^Lii_o C-olS^ .oLpij^l liUS i 3 

^j-o JiJozj SJl^juaoo lJU 5 ^^ Lfi^jl Mji ^Lll_o cJobIp- 

i 33 j^ J-^ ^ ^ 3 ! LoJJl d-oi*3 :^Jl 3 lIl (^^1 

3 "^ jj.u-*J 3 0 ^ ^ cS^^Loo 


VW-i^ 


JU—JlIl Jl JwJl v_QvO>3 Jo 3JL1I-0 -^3^ JU_<i — ij>ji Jl 

e. 

^^.Pu^IaJI 3LOJ.pJLmoO tS^I j.i A J l33->oJLa)l3 3" ^ '” Jl OSj^l .^3Jsl dflS 3-0 
lobLo SjOjj^ 3-0 i^j^l ^^pt-oalll jjjjlSozjL) 3JI1I0 CjIJo ^Lp- .J_Jj 5^ t33^iJl 

.,39^1 Jo3 

ft ft 

lobLo CjOjj^ Jl 3333^ Lo iwJjll ^^43! 3 )LlLo C-_olft ^L-oJI ^_Q*^7Ix^ J3LP0 

jju J3la<4t^l jl5 .^^403 ij_>^l ^30ftJl Jl 0315 3^! 

cL^^b j-ol3^1 3)Oo OJaf-t .d_JjLLo3 4033 OljLlIl j3Sb O.0?- £l3ljb3 I_jbLo 

Jlszj Sj^S J^Ip- ^J£' dJa3Lpuo_U3 tjLlft^l JO^ JUOJl 3P0 J\5t 

OjJaJl ^J£' 3*I-*o jo3 1^)31^! Jl JLot isz-osj Jozj ^J£' I3J-0 Loj^ 3j5LJl j_JaJI 

j5 .Jozj J-OlII 3^0 JLftl SjobLOo ^&43l5b3b j53 £l3l3b 3® l33^I 

J-03 3^ J3ia_wj^l 3P0I 1 jJ £35-0-0 3\£- 3JL0 3-® ■Ja-*^=J>I ^3-t> J33-bl 

.1313b SjJj^ l3j^^ 3-^^ <J1 

£3j^ JU-ii — JU_jJI Jl J3PCIU 3-0I3JI 3)bj-o OJaf-t Sj^JaJl ^_Q*^7Io JlI^ 

^1 _mJs l33Piot .Ji>ljJl jJ)b 3'^33 Jo3 3 j_ ^1 3-o-lsl 133^ -^3^ ^ _*3-^^ ^_o-Ptlibo 

Jl SJlo^ ioL^ i)3l3 ^Lp OLap- I33I 3 )Ulo 093p LoJlIP 3 ^b-o J d-Loz-o 

^030^1 Jl S3O-JI dlipj-o J3ia_aijl tJo3 £^b3Jl J dj^3llb ljbj-ol3l OJapl 3JL0 
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gjLdJI uiJI 


Ltj^^ ^LmxJsI Ii4JjIb ^jL_«_«j 1 Al—rot 1 .^.rcLtj 

5 jCiS- ^j-0 J^Ja_oiL) iLSZ-O^ Jl^L) (jt J^ia_0)^1 j-ot 

3-*^ j-o J 5 ia_0)^1 LjljrCsl djg.^'Zli U_ '*-*-> _oJJUjl i3 

j-o LJjiiJb jljr^l _*«at ^ jLct_.ill ^ 3 ! jl ^llLo O^-Ua^;_ail 

cJLszJI jJjl 'w)j3 3 -*^ ^^lal^Jy Jl (j^Loj C^gco d_L>jJJ ^Llloj CJaJai>- .^:^ULii 

plooILailj ^.03 1^1 3~^J^3 3'*'^^ J i^Jal_.iJl3 JL*i?Jl 3 

jUjLpttl jajJZaaC JLszJl 


J^Lm) 

jlj^l Joi^l jLct^l C-cPta-ol 3 tcU_ ^ Cajl5 

^^Jlpo g-0 4Jaj^^l3 ^LojJL) C*^ .(^JaUJl 3_^-^3^ 

^ 3 -^ J-® .(^laLiJl ^s>6 jujLpttl 

L^ljJzJI j-fi> <<^03 _^ lSLt» Jl_ **> .dJLb OljJaj jJaJ 3 L^lj^l Jjil_J 

C-cua 3 -^J «5‘laa)LJI i^Js- 1 -J 3 j-J <^ 1 -J 1 ^ :da_ai5 

jlS^ -jLJI 'w)j3 j-ia 3 jJ 3 iw)Lix-Jl j-o juUj j_ooJj cl_oJ JLlfii OjU . j 3 JjLi=Jsl 

^LllaJ 3 JJoj Jji .«\jJt> Jl 1^L5 zj» : J 5 ^ 4Sjj?ij Jb^j-Il 

j-o iszo^ J-^J .jUaljJl jjujLpJjl j —0 LlUa d^ljS JJ-*-> -Oj^j-^l J—® 

Ojl5 . jlji3Juo-o 6l_C'lji3 djKo-oJb |j\iJaLo Jj^ J^O-J Lk)b?w3 ^ 

-JUaj dj ^3 ^JjJL*alII j-o Sjaj Jljjis 

.^Ssjii d.*-J 3 jua£?tl) _fij . JlsJuol b !ilfi>l» :JI 33 3 -*^ Lo ^ aJLjl 

^ 5 ! LjjJ C^*u-.-I Lbl ^jSj Jujl J 3 £-^ cif-Jj?- ^jji> (jl (j3Jk^i5zj Lffj ^Sj\ ^^-Lc-l 

^5.^_ojb?i-o ^j5o J Jaiis iw*^^3 j^l iljLpb ^i5ol ^-ol^l j-o .^i5Jll3 J iJ 

. 1 lA^ bij^ JJi>0 1 Aj . (3 bz^coJ 1 

S^Jl3 j-t^j CoxpJaoal iJjl t3jl» ^LAoJ ^sp6 libUjl jlJA_oil 

.«d_Ja£?cO ^1^ 3^1-^^ Jl J-^3 cLcOZlo do-OlS j— 3 ^ c«dl5Z^ 

djlS cd_ailj 3alaj liilo jjJj .OUJ^l jJL*aJl J _I^Ja L^b ^llLo 
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Qi l'ilii g oQ 


(J| I3-0-AI) jl dLjjLpws jA_c^t» jl_*^>13 £^5-^-0-^ dj| J^iLi 

LoU-ot ^wAi?-j3 £ J^ia_a)^l ^J| 4.o-l^l jj-0 -« i^yLLiJl (Jx- 

. jljr^l ^^5)1 (Jl 

■ i^Isz-Ll JlI^I 33^ LJ3j-vI<_o £j^j^_(iJI liLo_twJl ^13^1 J-*<^l (jojLpsjoJJ ^J3 

Jl O^Lp 3 )LlLo jl jA_ t -l3ljlj Cj_>3^ j-0 fri_g-0 13*^33 13!-^ Lo I_52Jj^3 

dJi£?J J SLpJI J L5sB3-o Jl jLitj ULp-I ■ C^ULII AlP ijjl3jJl 

j^-e* .^>3^1 jp C-cptJl j-0 ilL?- J LSjfu Lo £^1 ji>3^1 Llp IJ^Si L_i *^^503 cdJiL^i^ 

(33^ 3jLlLo _iuj ^ .cLiiiJI j-0 JaP i«j jl tuj^l jl5 £L:^3Juo dlJi j3So jl 

dj?t£?-LLLl jljr^l i3:>j-J 03 ^ Lt^ 3 l3 i3_ 

Oj 15 6JLP-I3 <xLJ J .*3 .cl_LI 43 L> 3i?ij ^1 j ^\3 cLl^I 013-0! Olj_Pt 3 l 3 tl-(isclj3 

j-o ^Jo3 ■ ^jsljJ d_Jii?to ^_y?co jyi (^ybljis3 £3 jLlo jLLoJJ (j.u.£jjJl ^^1 
£0 -oIj3 i2uOjs:>i}\ Jjl3j-Il J jjiJjl -Ja-t-tiOl ^LszJaJl J| O^lp JLqI£?-^ 1 J ^SjLiJsl 

.J^l j-o JO^^I ^_j^l JlAl£?-^l j-oJLai1 LjOj 

(^j5_LLl (3jOJl ^UaoJI OJJLflJ3 3 jLOj O_Oo JLiJI f'3-^1 ^ c333^ 

j3>*-l^cl}l 3"*'*^ jl^-ai i^Lp . jl^-0 JS^ i3 ij'^L) j3^^^^^^ 0^ .LtuJI 

OJpLui L^jJI JLjIj^I Jj3jJl OJl:^ 3 i^tLiJl l}^ 0-0^ .^5-^1351 J| 

jjjotll Jotl—MxJs 1 d_Jap^l j-o (j*uo—Oil j-o 5 ja.r-o <0913 0-*-o33 £4jLij J 

.jUalj^l (33-0) O93JI lOfii J d_Ls2Pj Lo dlLlji) jSo ^ .io-oLsJl 4 Pj^^1 

£3jLiioj jjiiLoi .Awozio 3^3 ttjj33-Il Jl ( 33 ux *5 ^Lp Lj jO) jL^I ^-qo 7 Io JMj?- 

p ^ 

.«?iiiJ OJo>- (3jJl Lo» iL^Lo) d.06>jJI >3 


J3 £3jLlJ _o U1 dJa£?sJ J .3_ iljj liLLLl ^Lol d'lih'pui _lu ijLpi J_bJ» 

.«Sjj2iLp Lil iJLJI dJi£?sJJl 

.l3ljlj Jl J-«a3 I_oJuP IJl^ c,^ OJoxj jl ^^OO-l Oj5» d_o)lj (3 ja-o -*5 jj5> 

«5d^?J-o jji^3^ i^'^l Lo .3 -)Ll«j Aw)3^ Lo-XoP lO-tt) l^J-0 j3^o_o)3 £IAa^ (^^yuoJ 

ljki> 4.LS2-0 dlc-J (^Lol3 £j_b3Jl jp j3JL.LS2J joij TdOzS jg*lo7_a)l (3jJl Lo» 

jLoL) ^^33_ouo (Jp .^i^^oJp JaOzj JJI3P jAjjLpJjl <=-^3^3 .^^3521! 

.<<5^35^1 J_P3-0 jvou jUalj^l j^l (Jp .jLlo jP jJalll (jo^ j-1^3^1 J| 
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gjLdJI liiJI 


.«?djJLfrLJj dIssS iJjJl Lo» ;Jjuu 5 JLs «3SLjbl ^>3 CJl» 

C-J-Qlll ^ JlxjzJI i3 ^Jlpw 3 ^J^ cUsl ^llLo C)j_lai 

.d_t 4 uLJl U-Lo t^^io OJlpcIII ^ L^^jJaJI CJjb CAi?tj» 

jt i3 ^ .LlLo JjI _aijJl JJill Uaj_013 J-0^ jt dLlp 

3i?ij i 3 LsiBJJ_ai CjIjLjJI ^|3 6^35^1 d_L:>j-I 03—^ 

^3 dlJi |3 CxxPt^ t3jbj o^ C-cSZ-Q_a) liJLlfii ( 3 «-*J JU_*iJI 

ft ft ft ft ft 

J 3 n 4 .t^l Si3ft' J^3^ jJoljLai ^^^1 £>j^l 3 -IJol 

ft ft 

.«Sj^lAtl C*S3 Jj 3 Lai 3 cLoU-ul 

•«dJ^ Lo Jsl Ijj^ •^Liixj ^^LiJ U 5 ^» 1^1^ 3-^ 

^3^ C-oolst .iLbLp j—So ^ 3 jLi1o jSJ SJlP ^I_)t Cij_o 

j-0 JoJoJl o-*JJalJ3 cd-oz-o LoU-ot ^J| 3i35zJl dlc-j ColS .J 3 clll j-o ^3^^! 

SjoLiJl ^bjJl3 jLjJI p3liilJ JaJaio jt L^.<-Lp jl 5 

j-o Jj_01^1 ^J^ ia.o?ttl i3 Col 5 Cxxpo LfiiJuO djJLptLo ColS (^^1 

JU-JJl (J1 i^j^l Iw)3-Lj^1 

^ ft 

jUoj 033 ftl_ij £5^352]! d_L>jJ OStU.i 5 »-l 5 j _ft 3 jLii_»j Ojlit L_^iLi>i-o 

ISj j^Jlj J_C 3 Sb>jJl jo^zj jLs £o 93 jJa]l oj _uo?tj .^bjJl JuO i3jl3jJl 

^3!^ jt ^3jbj-^ j^^ ^ £[ji3Lcjl ftLr^Sfl j-o C-0I5 3t £d_Q_Lsz-o ^LjjJI C0I5 

Cj-* 33 J ;J| icx£?-bJl dj?-SUsl jLS £(^j.iSo L^ d_>33 ^J-tl ColS 3] -J^_ 

(j J-c>- ;J| CJ-o>3J Ijry^t . j-ot j3j-o jU-xaJ ^ljLptLu/l3 £Jlo?- 

Lo jLftj^u pj_^ iiljLJl i3 ^ _t«-ijt ft3JjLpto3 ^J^jz.o 

jjbLp- djt Jj 3 » :Sljl 3 3jLi1_o (JI ^LStl j^p-t i3 t3jx.cuS^ ^Lp- .oSjr^Jl SLp- l3-cu_ai 

ft 

.«Si35zJJ d_u*jj -LoU-ot Si35zJJ 

j-o dJ33 o.^i Sj^iLs-tsl LuS-g" St £ jStl 1 -Xp- djloz-o ^j-tl jt _i^t» 

d ait^j Lo3t .«jLiIl io3LiLo Lu^. 6' si 9 j^l Uj^Lft 1 S| 9 j^\ 0J3 

.Sj^L^t C-33 j(P3-»£ap!j bbjt^ jlo 7 I< <.t dj| JI3 iLft LoJLlft'3 .j^Lft3 

Ja-cPtljl ^J| J 3 ^?^l 3 ^3^ J-*-l-tl s-b^ i 3 1-6_a)3iiJp 3JI1L0 Ojj 5 

j-uJiJaJl Jaftt ^bStl -i_p-t i3 -jb^l 4 jb ?-3 juSlotl joptJlJ jl_^1 JSli^ 3-^^ j—® 


272 















Ql l'illl OOP 


Jj-0 CJ3-0 3JwJ . 1 ^ _j-o ^J^ Oljl_ 

iijiLll ^LlLo Cj^Lp Ca^^sJ J_c;^l jLct_<iit 0^3 

cSj-uiL-o jj*i-.o-«*Jl i33j^ Li-t^ J-*j>jJJ JjzImJ ‘3 -*-^ l3 

.«LbjL^lj jt OjyK-o liJLiJis 


LoU^I Jl S.^ 55 JI di^j 

dip-jJ ik>jL^ (224) JSLiJI jjuj 

JlI^I jL^ C-0IS3 j-o ^LjjJI CjJJ _(ill J-JJl 

L^Juo 8^35- dip-jJ (J3-0 JlpL) OU-cLszj 3JL1I-0 CJaf-l 
^Lp- JI J3I0 (.1^1 ijjl^j ^wAPt^ jS^LJl i 3 i3 

.L^ipli 133^3 cUI 


CmoJI Cmp 5^1-^-^ 



.LoU^I ij) )3)jlj' ij-0 d^3sJ) ^ipj ^jIp :(224) 
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gjLdJI u^l 


c c c 

\^y?o\» CJls -J^lj^l L^JlpLu-0 ;Jj 5jbj-o CjLo^I £i3j^ 1 (jj 135 ^ 

.«^:>5Lj t(^j:^l JU-<^j-Il (J| 

l^jll^l LoJuLP (35^ dU-tuJl ij tjJJj lPj^ C-lrAjjI J3 jxt-oJlIl C-ol5 
(JL^..4ltJI t. 1 cl ,ii ^1 ^jLt_LtJ '“I .(^^^.sJI 

1j..*5zj ^iJ£iA:?-L _ uj 1 jjJs (jl ^3-0 j-ojjJl (3 43i jL^iuJl Ijo .^^ _ LtJlc>Jl 

.«yU-.i LjjliJl <^^3 cJLuj ^» i^biu cJls Cuts ISLo .L^j LoU-ul 

& fr 

C.*-Q.L'Lu>lj l3j3j-^l ^>J>ual}\j j-v-ttu jl C*£-ln7 «.>1 i^j^\ Oj-o 

OjriS j3>-I (3 -l3J3j-^^ 0 _^ io^lsz-o 1^1 _ u»1j jlS lij U-3 

Sy?6» -fijJsl fijjii I^j^l JU-Jlil ^50 £(^j-!?-I 6j-0 6jLu-0 j\XJ ^^Usl C-*-Ls 2£?- ^LooJl 

|jj3 cdjJuS- ^^1 *_Is .Ubj-ol^l C- 0 I 5 «l3ljlj j-0 iJU_dholll JU_oLr^L) 

^ ^ 1^ ^ ^ 1 ^1 "‘ * ^wolS C' ‘ * L^^iS j^..OiI.oJ^ jj ■ ^cl "it;! 

. 1 1 j l-***-l ^3 ^'‘■*-***-^ 

.jLjJI^ ^j-Il ^ J^ J-if 1 j-o J_ 

dJLjb jSj ,4 .iLolS 65 ^ ^3^^ CjIJj tl^IjbJ (JU_^ 333 ^^ LoJuLC 

ft ^ ^ 

Lt^ 3 i3j^3j^ ^ L7^^-3 ‘‘4L?-jJs1 cj_£b JlI^- (^j^l 6^_S 1.^1_<i 

jjLul j-0 ij5_ ^^1 LSjJaJl J-J-Qj _fcOlLo Jlszj -^Jl j_ 

£(Jj^ 13333 li ^'3 J—?3 1 ^ 3 —«' J-t^ j-® (Jl f j—® 

gSUi ^ 3 ^ ^UaJl j-o tiwA^-jJl £l)ll3l . J- JU <i 3 I £«-o (Jf- ^i -^1 ^&-Ls 2 J jlS^ 

^iSj-oL) Lo l^ls2Sl» -^Jl (35^ jy^ L^l j^ ?£!] iaJaio (5jJl Lo Ub^l_ui .^llLo 

.CjJlco U j^jJuo j^ td_3l(i)Jj (joszj Jj l3jJi3 .«jLc>tjJI I^5 zjIj 3 tdJiipJsl dj 

dU_ <mJ\ j j*t.o_(tJl JsUocol g -03 ( 33 l 3 jl ^-Q 1^ C-jHi?-! d_c-j^ 

LSjJaJl Jj j^SJ Lo (—)jSl Ijl_tu-o jl 5 jULtj Cijol .(5lSljLo jj^ 

jU tj.c'tliJ jl ^ 5 !) '^ 3 ^^ _«' ^ilj-tsl 0 jjl) .j-oJjJl J JL?-jJl jaI _tjl .( 5 lSljLo j-o 

ft 

dJ^Lc^t-o Jj3j _11 (Jf- 5 jLlLo C-ijIl_ tjl .ljii^£?tj (Ja<-J 3 j_ft IJulrj ^ _ asiLC^-lj 

^i3>ui£hlll g-o L^ (J-ftLoij ^^1 djjjJaJL) dj^^ jLlIl cL^l (jxt_tuj?tj 

.6cb.tu-o 1^15 C)Jj JLi^jJl Jl i Jb jSLl 


274 





















Qi l'ilii g oQ 

1 jjb (3 dijls ia^ C)jl (il L^l tdlszjij L^-P ^ 

.«l^^laj y .LoU-*->l ;Jj i^Lui .\^y?o\ jLuJsl 
6 jjii .iwxPjJl _lu i3j3j i3 _* C*i?tokal I_oJJ^ 

l 3 1^52.0^ .1 _^52-0 dblp _ mJ ;Jj Jut5llllj _ <M StjJsl 

JSLcib j-o ^llLcU l^SL^^t-ob pLoyi ;Jj 1^523JJ1 6 JLC>-b d5jj?tJ3 

» • ftp 

.i3.*i?JsI (3 

C^loQ ^ l 3 CjJlPiJ L^ J^52_*iJI ^llIxJ CaP-UoI_wjI ilSbb 

Cjj^Lj £^la_tuJI ^Jx• OAia LoJlIp .C-oLp^ (^IjJI cU,b C-*-ojJa-ol _P 

^ 5 -^ C-cc ^jyO .cU _ i 3 (j«-o_*^1 C*jlS .L^j^ jLtl J 5 ia_ 

j-o jfHv*II .1_(b^jJLlj^ I 3 —jb jl 

«jj!yj^l dLo_4uJ c 1 JlP» Jia OUJSo jfHv^ j^ .L^JlpLu-o 

.uSLaitluib l^Sb?t«b 3 

ic^jLa tbbJutj dj C-lc >-^3 _SLubl i3j3j ^b ^J^ 3 -® lS 

(iL?j^ ^UaJl Jj 6 J- 0 I 3 I Japb tdJ-cCLwJl ioJ^ (3 ^5JU5_lS jl5 .cLliyi ^ 3 ^ 

£i 3 j 3 j-ll cbftjb _u» .^LlLo bolbtlj ^^ijJLpjJb I 3 - 0 I 5 .I^^j d_b 2 i ^3 


^3LoJ» .d^^bSx^ L^_u»Lajl CJlS .i3j3j_(J1 ‘^UsI t3-® b-9j__^3 

jjptJl i3 1a*52J jI _co^b jb?sl3yi J^b?-! bj_ OIpI t^wJjliJl ^3-o 3d£pl_«*-o 

.«LoHl3l (jy52-0 

jl5 JU—i 3 i3^^1 *b3 i^J^3^. '3j3j 6^ -‘^3^ <Sjy^ c^ ib 

JLui «?Jj2J3J1 Lo» .^Lc>tl*u-0 l^b^cJJl 
ja52Jl Jj_b L^J JU_ttJl (Jj jS?o\ ?d_b23 _ mJ ^5jJl I_0» 

• «^)-^ l3^?dj LIPJ03 

d_oJ5Jl (3 - ^jbij 1^1 dibjb ,4 tj^J^l (3^^^ cii (J**-*-*^! J3-^3 ^ 

IwJS JU_31 J-*^ ^ ^UaJl C.<-o-Lp 1 

6j^L-013c*^3* cbli 3 jld-*_<ii Lo j-lp .c-U «J1 3tS ^3^"^**-41 

£6^^5211 C)U-J52j C-*_!apl £(iU_<*J113 Loaip 

• 3 jl^ 3d_II j^j^JalS liJl ^50 3j_^l 31 jb-wJsl d^^3 
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gjLdJI u^l 

& ft ft 

L^l tjLuJsl ^JlS ^>1sl> jl ^5Jua_l5 iljl.J-JJI J^Lp- jlco^l l^szjLi 

C-3Jlp- 3 J-Lu(l Oj^psI_ <M L^j CJls 

.L^iptj d^j£>-J3^ iwJjliJl jljLiblj 6^Li ^ptj t5jLoJl 

4.>1 (il:^^l ;3 O**-^ _ 

^3-o Oj-cu^l .J_£pdJl jIpc _(il (JLpI^ jlrj ^3^ ^l^-ol 

6J_£b Lo^> L^Lur 

.^blu CJli «4ltipwa ^35l ^ ISj tl^ljlj j-0 L^jiaJl l^l Jj ^» 

J3 J^ia_uj^l aJo^z-o jl ^3 ^ IJlP ttlpjLJl LilJj C*.^ LJjLo Llil jy-su Jjb» 

.«5l,^Ul52J J^JlJ i^jJl Lo 'j^Lo 

6j-o 1 Ap- i)jrv^ cli j-ol^^l ^Lll_tJ _La^l 

o-° 

j^ponJl |ja52J 3-?^^ ^ Jallll jl uJsl j^JaSlpo ^UaJl 'ilj—sl jl5^ U '‘^ 

L^I52j033 duj _(ttpJI gholl i4H ^ _uJall^l 

.<<I«£JJ Ljb jjl iJLsSJ ' (^ 

ojufc Jjb» •! Ojl_(il^ l^Lol d_.__**cJpL^l jlptp'^l ^3-0 LLo 0—52-03 

o^i^I (Jj oJuii^ -i^lS^ljLo^ JU-*tJI ;3 (^JliI) -I^Ijti L^j 5jLptp-^I 

.«LqU-oI 3 IS^ljl^ ljJ5S^ (Jj JlszjI ^ cUbLo 

.«^jy52jlj» :Jl33 d_*y|j (^j\A_t5^ jJb 
^3-0 c(il^^l 1 JLib J jLjJI^ :j^puoJl ^_qo LtbJj Ojj-o 

Jj 6 jOLo jIpu^I LuSLs’ ^3 Ja^ I-Xp- Ljj3 jl t3j3j-l-^ - JjOJl 

jl d_o5LpJ) jO ^3-® j^ cLoU-ol Jj J-oiI Olj-0 5j-p Lijblpo) jl liJ^ .1_oU-ul 

j^Sj_*«3 oL^b l3ljb ^3-® SjOLoo by?ul ISj .l3ljb ^3-® SjOL-o 

jylalpJl LjjJaJl (Jx- 
.«^l ^» 

jbSL^ tdAoLp Cmlp lij -jj^l j-® g-®-!:^ _>J1 <^l^b ^>pOi jl Lo3i dl_tlp» 

^bjJl Ci^>P3-o J Oj 5 lij -^33Ull (J^ J^-opcJJ 6j_>3^ LJjS^ 5^ _co^l 

CwPJ )Jlx52J L- 0 >iu*U l^^^3 cLpJ-O Jj J^-O^ djO^ dJLiJb C^«*».«-L9 dAobJl dll)j-03 
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Ql l'illl OOP 

iJiC- j^l '^3! _szlll LajI j^iszJl 1.II_ 'S^ ^ 

dixct4*_Jl Olj^xlll .^jJl I^Jl^ LJjl^l (jl i^jyjuS^ .^3j:s2-o 

(jl IwcA-LC- ISj gL«Jfl.'L*UI ^ <iL-u)l ^ 

(^_;ylL5S£>- i^jJl _uJl IjLib ^.LPUkOJ £lt_tJj^ £lJ^j<aj Pj_jJI 

jl JLssj j-° oL^l L^jJa Jx- ^ bb^ j-° JU_(Jj 

.«J^ j^LsJsl ULjjLo jybLi (Jj Jjnj jl L-*:^ Jlill jlj-S^^ 

_ uJl CjjI _ (il Jlszj j^ JU_*^1 Jl jlcojb bj-cu_u»l 

-Lj^b (j_>^l JU_^1 Jj (Jb^3 gjUib Oj^l Jj bb^ jy^ ij! ■iJUJl d_G5ij?u,l 

jj^Jb j\i?Jl ju dUsl j_o Pjsls j-® lJI _Lib jlS 

.49^ jl5»-jlj 

j^l ^LloJ Oj-ol j-Q 45^1_J-^ 


CjIj^ _^j j^ d.J^ ibjLp- (J^ ^ _lasL?- .UL)Lo Jj iJbJl d_ Lp-jUI b^^^^_*3 

UbLo Jj jLuJsl jl5^ j^cc^-uJI .bsS^ J L^j^l_u> d «<. )UI 

-J-JJl J^lc»- dI _cojl idUi J 1552^3 U^J 3 ^‘^ ^w?cJl pLpcjL) (^j _p-l Cij--o 

Lurl^^2JIj ^SZ-mJ jl ^jUt-O C—.<-C-IJn'L«ul ^ 33 ^ ^ "' H i33.j^ 

LibLo jjsbi j**-*_(tJl j-° ^-^3 Arj .bbLo j-Q 


fr 

JU-*tJl pL^b JbJI J^^pcill J bl^3 

L-ilb jl SjajiLo C)jJ^ l3jb3 j^ ^ tdjj^^l itp)__JJ1 i3jbJ^ j-® 

j-0 dj^liijj^ SjLptJl Ai^b .l^jbLpijl jAtSUcj ;bjbLc>ijl J^^ (J ^Jl J^^^_ ^ 

JjliUI i^jipJl (J^ ^ ^ -J— (Jj 13333-^^ ^3^ J^-c^l 

L-^jj -LJ^IiaUI dL^JI (Jx- J^jiacJJ SiLoJl ^>^3 j^Asu ^UaJl ^^UsI 

.^bjJl j^ ^^ji^bJl jMJ.1 A«b j3l3J i 3 j 33 JI j-o pU^b Lo3ii lilAtl 

^w*jS ju_ ^ Aj y>j^ j-Uj pL^b _^1 Sj-o _^1 ^3j-^ 3_52J 

^^jJI (j^j^JalS LiJl ^£?ij Sj-o C)li L0AIP3 ci^L^All 

J-ApJI JMi»- ^LiLo 4 jiAp- i^jJl j^Usl i^jJaJl ^_ (t> IJjb jlS^ C*xP- 

dJi jl i^SAill 01=0^1 y^'l CA_u 5 JlS 3 4£-3^AI jA w ^liaj ojSl :Alpha Centauri( ^) 

.[jjjAI] .Proxima b <iAc- ^ 3 J^I^ jdj^l jx -ji-jA! 5 Juj U 5 -^Lo ojSl ^liaJI 


Til 





















gjLdJI u^l 


Jl_ill f3-*Jl i3 (j«-o_*^1 i33j^ -^3b^ ^j _^ 

Jl iJl _^1 jl C*l-o3- .y^\ jJoj d_bllj^l 

* • ft 

bl-^'-‘*bJI ^1 d^t)^^.52-»J ^^__)-®l3 (,.7^ j'wlll 

L^Ls tLo Lp^ iJs3-o3 ib^b jblll^ ^j-11 ^ ^jJilJl jl j-o ^j-Il _c- 

j-o Sju5 i?-l _i«-o giiQj i3j3j-^^ jl 1-^ J5^^l i3 

cI^joJp i^j^l ^->11 J_^1 3^ b-o j_Ptjl 

(^bbiJI (Jl J^-o^ dJLlfii jt £)^j^l OlS j-o b)l_^1 

. JUl p^Jl J 

Lffj ^^5^3 cii 1-?^^_fr(^Jra.JI ^5-ct-«alJl J_JJ1 J^il_ 6 *- 

Jl l3-b^3 (j.u_-o_(iJl i33j^ j-® ^b-j^ Olpl-ai Jlszj Jl L^_ **JlJ LoU-ol Ojl5 

SjLp J b^3 ^)l<.<aLI J Olj-o OMj dlLlji> Jl bjil__ jl Jl 52J .IS^ljl 

JMi»- (^j^iJl JU (ibl Jl 1 J^p-b jl 5^blxj C-oo-Lp 5^1^ g-o 

p 

.LoU-*jl Jl (J^-Lj^ 1 j-o-tl 

JMp- . JLp Cj^-oj ^llLo CJdLuJ «5db d_bzBL« (^jJl Lo tLoU-ol tcl £LoU-ol» 

J^Ja_wj^b tS"^ IJlsz^ cdSjjzj (^jJl b^jJuO jl^ £ j_ijii^^l (jLo^^l 

.a^i^i Jl ^ CibjSjJl C>jjb C-ol^ (^Jal_*iJl (Jp J^j-bl jl t^LaJl 

& 

jl j3'^ j-® j'_)jb?Jjl OJk^ i__^l OMjbzJl (3—^ I'^l-® dJ^Pl__a) (^jJl I_0 

5cJlp- 3 djbja J^ia_ai3ll Jlc^^ Jji> 5lJai^ IwaSoJ) 


LoIp i^jdS' Jju :i^\^ 

^L?ob LsiJuj ^Liio t"-. I .bljb ^pb bbLo (J-® i5j'-®-^ j^l i33-'®-b Jj p- 

cL^b j 3^I j^ OLsPt*alJl _ CiJj ^_Q S (^J) Jjis» .^jp-Jkltl ^^it-bilJl 

.«5dJi Jlsu ^^..jLt_M£i J ^ cSjjji^l Jl ^w-Jj^l iJj^l 

«^^ 5 b» 

«. 

jJilszj (^jJl oL^^ll Lo .jjj^ JptbiJl JlxpJI jub (jp 1 jjJi ^tiij» :^LiLo C^^b 

•^^^bb^b (^^^biJl (Jp bS^ ^J dj j^jlps_Lt_Mj ^^.Puajl (jl 

cl^^l J dlxctltl d_Liip J Jp^Japjl j-o dP^-oj^ ^ _wjj 3 dJaptU J^-o-J j_SLs 
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Qi l'ilii g oQ 


.ilLpJl dLL) 5^ L^l ji*jrC3l» : JI 5 ^ .dSjL _t«j 

JlSZJ C*i5 j3-JO Jlj-)^ I_jbLo dJa_ail^ U^tAiOj ^j\ jt biul 

.«l3ljlj ^j-o ^J1 ^ ^Luoo 

jt J\£' |3 _ ^^3 Cjl_<il| jt dLip cJ_ iS^» 

'Sj^^ (jijis 'iJLijSi Jj 2>» Iiii-*u-aj JLwj (jl Lo3i dLic- .ds^^ SjlC- C)ljLai| 

jjt^ ^^ 3^3 jlSLo jl j5Ur 

ft 

.d^lj jjb 

j I I . i^^^ulcPcJ ^J LtJ-tJ IS^ j^Ja_a)^ I ^ c Lo Lft j-^ 

J-iOSl l^lszJJJ jl _aiL j5o ^ djLS cl^ljb jis^^ a) j-0 j5o ^ IjdSi 

.5jl tuiJl C>JJti LoU-ol C-oo-ta£?ij I^^^IJlpI j-0 jojLpJsl jliu 1^ Lsi3 U-0 

OjIS ^LlLo Jl (L _t*jJL) .d-oliJl LlSjJaj O^Jsb 33^1 _(iJI^ Sjl_tuiJl g-o J-oLssIj 

. jLo^b J 3 SL^ I_pho'^ij j-o d^jJa dJ.^ 

jjjJl dj^bj L^ cd-o-LsslI _tiib SjoJ^ft CjI^J_wj OjJaljl 

^Lilu d_oo^ t^Js~ *^b->3 tdljbis ScLa5 ^5J\-cuS jjl j_Jil (^^AJabJl 

d£?-^l JlJUij C-OJ3 jl ^Sjjbl J jLSjl jjS 
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uLilkuQoJI 
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gjLdJI uiJI 


WITHE 
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Age of the tide 

JjJlP- 3I J-olS j-oS jju d_tLojJl SjJjI 

Altitude 

.frU-wdl l3 Lo 

^3^3 0 = '^3^3 

90 - jn* Acdl 90 + ^3^1 

Altocumulus 

ii^SLo «l*-oSljJ d_clj 

i3 CjLc-Lfljj^l i3 oJiLp £(tU,l OljJas 

.(j£3jyi j-O tw*JjiiJl |^5^l 

Amphidromic 

point 

.JI3JJI jJjl J3^ icilj dJaij ijl^jJl jJjl j^j-o 

.Juojj ^3J^ d h Q 1 11 

Amplitude 

.diiwj^la dJailj j-o - 1 

d.^£> (31j^^l (j*oo-tu-U - 2 

.^q.<-LoJI 3 j ^1 

Antarctic Circle 

(^aII (ji^j^l d_cJaiiJI S^IjJI 

v_Q <voll JMi" i) 

66.5 3^3 JSS’ 

Anticyclone 

SjuS Sj3-i^i£?to d.QjnI.tfi :(J3J5w*-uJI 

31 frl3^1 ^^^3^3 J3^ J3^ J^jJsl All 

I^U.Orrt 

Aphelion 

•• * fc * 

1 (3^ ^t9 Lux.0 1 dJ^LQj ' 1 (3-^ ^ 

.i 33 l- 2 uj jIJuo 3 

Apogee 

jij^l j.P ^Lu-0 JlszjI dJailj ^(ji'j^l j-£^ ^ 3 ! 

.^3LA^ j\Xa 3 
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gjLdJI uiJI 


Arctic Circle 

v_Q<voll JMi»- i) 

66.5 JlI^ 

.^L(s-<Xi 

Austral 


Autumnal equinox 

BjSLIl v_Q *io> ^53U-uJI 

.d_tu^ J^JaJb J-JJI3 jL^I .i53U-uJl 

Azimuth 

cLpijl^ jo d_^^l :C-ocu*JI 

d_o?-^l cLcol jls .Lo 

.if-LiJl L-ijliLc- 

Back bearing 

jj** 5 Ls 2 -Ll cLco^l i3 :j.uSL 52 -L 1 cLco^l 

180 tLo 

Backing 

iwolifr ijiSjsj juJij J-ctl :^_^« 5 L 5 ^.o jJu 

.^L)^^l 6l^cjl c^f'LcuJI 

Ballast 

e. 

djjl^ ju*o?6iI iw)jLi JAuil osLjj j33 j33 

.«ixiiio JMc>- 

Bathymetry 

d_Li.^3 jSKxil ^l 5 (J*'L *5 

;3^-^ L^LuiLa^JI 3.^.^ .C-LLI (wA^cJ 

. I^^U) LaS ^^^^CAAAiO j-A ^ 

Beam 

.d_Lo dloQ ^ AlP jij-C' iL-ijliUl 

Beam sea 

.d_AjL^ t^js~ ljjLaji 

Bearing 

^J^ (^y^uiLpJl JLo-AJI j-0 d_Al 3^1 

.Lo 

Beating 

.^jJl Juo i>3l3-> (IaLox- 
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Beitass 

aiicLaS j-o Jojj Lo iojJLo ^Lp- 

.^jJl JlO 

Boat 

.(d_LcQ_ui j -0 j^-ot ^^ 1 ) 

Boreal 

pLCo) ^Lo_(i 4 jl ^ 0 \ Lo !^Lo_at 

.((JLft-i. 

Bow 

.cLil i 3 iwJjLill ioAi-o iLJjlill iojJLo 

Bow wave 

ioJJLo SjJ^I <ip-^l ;ioJjLLil <ip-^ 

.cLLl i 3 

Buoyancy 

cLtl jj 3 ^ihuJ 

Caravel 

gSJo tjJuofjl iJL^jj d_LcQ_a) :Jl 3 ljl 5 

. L) 

Cats paw 

ULfr j 5 Lai ftLo i 3 d-o-c-b OLj> 3 -f ;JaiiJI iwJ^to 

.^la tuJl ^L)j j 3 j-o 

Celestial equator 

dJ3Lo-uJl SjSJb Ja.cp!j Jap- ;^53Lo-uJl Jap- 

.Sj^Loo Jap^ 133^ 

Celestial sphere 

j-o 5 j 5 i) 3 L>-ai JaLiLui| :i) 3 L>-ui 5 jS 

c 

.L^ J 3 lptO (JUJ 2 J 

Center of 

buoyancy 

1^33 ^3jOPto L-JjliiJl i3 dJaib :3.iJaJI jSys 

.L^J 5 3Pij 3.aJaJI 

Center of gravity 

1^33 ^3jopw 3 iw)jL£Jl i3 dJa.Qj :<ixjiLpJl jSys 

.L^iS J_Lai^l 3Pb ixjSLpJI 

Chart datum 

^AcCLtuJjl (^^ 52 p-j-L 1 i^3l.«x-o :Ja]a 3 Jsl 

.ii^^ptj OliaJapLO cLJjl ijbsC-t JoAptll 
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Circumpolar 

jL*uo 

Cirrocumulus 

clouds 

u 9 Jj j-o :d_ 3 ^-o 

.tlAJolLo 

Cirrus clouds 

%• «* 
j-o i_AJLij iJlc- 

Cognitive map 

i3 phoToij djiJalt J-JL^ : d.<.LQ.c- ibijL?- 

Cold front 

ijL) cl^j2i ^Uojjl 

Colure 

Jic . JI33JJ :^3U-u. 

^Uaj J-ol JlJkIC'^1 JJS- Jl^jJl 

^53U-*«J1 Jaid (j^ucuiJl J3-^ dlaSl) JaJjJjl 

v-Q Lr ^3 

Conduction 

jjAoo^bJl iJMi*- ^j-o Sjljjsdl Jliiljl 

Convection 

.^Ul ^M^llll Sjlj^l JLiiijl :J-oj?- 

Convection cell 

d Q la I jo dS^iPiJ Syyii 2 ^^ d_di^ 

.^L-LcozJl CJjis Sjljjdl SjLp-3 Sijb 

Coriolis effect 

i3j^l 5^ joL) 

^Uoljb Jai^ C^bCLil 

Jai*- ^s >6 lij cjjAll y ?6 

i^jJI ^k-SLCo)^^ ^ob-oiLp ^^>0)1 

•jdLlIl ljji> v_Q *03 

Crescent moon 

ijst ^J^ cLaxs 035!) LoJLif' icpbj jl 3 i 3 t :J^bb 

.d.Qjaj j-o 

Cumulonimbus 

cijjLCj «lfl-ob2J Ja-*JjJ SjJa-0-0 kwAiSOai ;ijJLC'J IwAiSOAi 
.lju 5 bi^jxC- Ij 3 ia 3 S^Lc- 
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Cumulus 

JlI^ LJ d_C<oS^ 

.dj?tQlLl)l ULp-t 

Cyclone 

d.QjnI.<> ■ij 33 -b?*' 3 ^ (j^J5L*_ui 

L^lp-k frl5^1 C,*.*s>- jflAptiJsl ias-«aJl j-o 

dilJ 3 ^j-o b^£?t*£Xo 

.^5^1 

Datum 

& 

■ Olhb'^l 3 I JajljjJI OLoLiUI i3 g£>j-o5^ 

S^Lc- ^Lill ^ 5 j)l*u.l}l (J 5 S 0 ioUjl OlJaJaidjl i3 

OUaJai^Lo) jJjl i3 <^^ 5 ^ iaoi^lo 

.(US 

Dead reckoning 

dloQ^ ^^^52-0 j-0 g33-tl JoJlpsj :^wAjLaIl ijujjtlll 

Declination 

I^js- 'J-djl 

-2 ftl^I-af^l Jac*- —iJLo-*^ 

d_«J| ^^■\-ituj L 0 .S 1 JL^ittcll 

3 ! L*u-JaL^ ^b-0 Lajt (^^Jo) j.u_JaL^l 5jjj 

.(L9Ml5>-l 

Dip angle or ( dip) 

^ 39^1 ^3jJ ^ 33^1 3-0 dj^ljJl :jljLpij^l 

Jai?-^) siLpijb g^Lalijl 3^ ^iJ>bJl 

C-cPtJ dj^b ^\ L-i-o^J Lajl jIJlPij^I ^JlcCLcuJ 
i^^wxJaLLK-l)! JJLpJI Js^ia:^ cL?ijl 

.(d_cP- 3 J 3 .*i?J 1 OLo-Jall 3 I 

Displacement 

.gjLaj J-oj?- iw)jLiiJI 3jJ3 :d£?-b^l 

Diurinal tide 

jjj >3 d^b duo dJLijSi (J 3 ^ C-*-cc>- dutl duo 

.d^b ^3duo ^3J d^p-b 
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gjLdJI uiJI 


Doldrums 

j-o d Q lo I 4 Q lo I 

LJjLilll dJLtlLo Lajl jJijl) ^bjJl j-o 

.( jjjljJsl jo 

Downdraft 

i3 OJiLp iJajLii jLj 

.djjL&jJl 

Drag 

iwxxAwj OJiLp ^LoMJ dSy?JI 

.d)l5ai^i)l 

Drift 

S^Lc- jLj 

. Lo_mi IwO LoJ 1 1 jo 1 j-0 

Dryline 

(^1^3 iwJsj \Sj^ ij'-* JaidI 

.SjLj?6ltl Ob^^Jl -Ja^3 (3 '^jb3 i» 3 L> i5jls <^^3^3 

Ebb tide 

.( j-L 40 ?tLo 3!) Jaoj-ljl c-Usl ijjpJl 

Ecliptic 

.^3J cU-wdl 3 iJ-w--0-«dl jb^os : I^^uocoijl jLmxIjI 

Ekman transport 

^Jj iccda-uf OljLo JLJ3J : jU5b| 

.ij**J 3JJ35 job (J| ^Lb| c-Uil 33 ^ 

Entorhinal cortex 

^LojJ 33i=dl ^Ualll j-o cjj?- :d_3j^l <l*3dsl Sj-iijiJI 

b^ilidl 4^33 Cy-o?- CjLoJjJI 

Ephemeris 

3 litu-bjJl i)3U-*«JI g3l3-o J3^^^ 

. j-ojJl3 ^jLllJ cU-wdl 

Equal altitude 

method 

J^JaJl Jai^ djLijJa :^53LulJsl dJLijJa 

jo3L4CLo j^Lfljjb jCLoj jo dJa^ 3 lJsl dlaQllI Jl^L 
j-oj JjJlpcII (j^l 33 ^-*-**’ 3 O jy-'-'O-wdJ 

.J^JaJl Jai>- ^Sjszxi 3 LlIb 3 cJl 3 jJl Jaio J3j-Ll 

Equation of time 

j-ojll Ja-ai 3 Lo jo 3j-^^ '0^3^^ 

3 |jyy--CuiJl ^3^ j-O Sj^L-O L-)3.y*cPtijl j-0j-Il3 
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Equirectangular 

projection 

g-o jijMJ -tLiLoil 

U-3 i)3LuCLo J-CLf 

Etak system 

SjLptJl JuS j-o ^JlcCLoiI 

j-0 ij^Lqj C*^ ij yruL?d,l 

^ e. 

«dljj?6lj» Sjjjj?- jLw-C \Sj^^ cii 

i3j 33 tj-0 y-0 iblj d_ciL^ JjLiLo 

.dJy?CLo 

Farsakh 

a^LMoo-U 

.Ljj^ JLool 3 JiLsCi^ £^ljJ^l Lwt-o ^^IoqU 

Ferrel cells 

i3 ixcptj i4)Lp J-oj?- -Lbj^ 

.iljIsUsl 

Fix 

JoJlpo :C*xxij 

Flood tide 

.(g^j-o) X€ ixJjJsl cLtI '(JbJI Jl^I 

Following sea 


Force 

^ ^ ft 

£^5-t*LpJl i3 j'U^ jub (c.byx9) -1 

j-o JL^ ^idp) -2 .ai5^ S^Lp 

jj*»LiLo ^Jx' ^bjJl CjLpj^ 

Fortunate isles 

b^j^t d.^_4«jJb bji 1^9^^ :SJl*52^1 jy^\ 

CjJl^I Lo ULp -ia.cpd)l i3 LiLi^t^ L-ail^ 

i3 Jaid b^j^ ^3ji> 

■Q^ 4«tyJI j^-kOsJI i3 J^taJI Ja^Jai>- 

Freeboard 

x 35^ d_LcQ_4«Jl ^Lfljjl :^bJl 

.pUI 

Front 

Ja^Jai^ i3 JlS jo J-oLs 
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gjLdJI uiJI 


Full Moon 

.ju-o :( J-olS jJj 

Furlong 

Sijb 220 Jibzj SJlp-3 : 

■ lK 3 ' 

Gibbous Moon 

tj-o j^t 05 ^ :Jblj J^bij 

.IjCLo 

Gnomon 

Lai- 3 I Lai- 

. dS' Lot ^ ax^u-<o-*o d_Lo^^ 

Great circle route 

ijCdaij jo :ju5Lll ^5^lJJl jLaJjI 

.d_o2>j^l 3>5LI1 

Grid cells 

^LjJI j-o dolalx^ i3 b^b?- '.(LS^ bMi^ 

LjLai'^1 cjjis ijlla'i .d_caj^l d^LjJl 

^^laLo |3 joioiJl j^So LjLli- gijj-o 

. d.lxd 1 ^ 

Gust front 

Jai^ dJajbii CjIjLj jLu-o :dJajb2i d.^-^ 

.i_A^1^5zJ 1 j-o 

Gyre 

.Ja.o?Jjl (3 jbj j-o d.S.Lo- :jl3^ 

Hadley cells 

JJ^ .jaj^b Ja.cpij (idiL' J-o-=> b^ib?- :(Jjw_fii b^lc^ 
Jai>- b^-Lj >3 ^U-wj Jai>- ^j-o Loj^ 

(JjwJJi CLoo_wj3 30 

.(1685-1768) 

Heading 

d_LP jozj ijSLuA} cb?ijl :d.^3 

JU-^idl j-o 

Heat capacity 

dil^l d_c*«dJb SjljjpJI d_ooS :i)jljj?- ii-Ual^jl 

3 1 jl j^-C 
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Heel, heeling 
angle 

LoJlI^ 

Height, Wave 
height 

.L^ioS ^J| ^j-o ^LwJsl 

Hippocampus 

C)LjjjJI i3 ^LlaJJI j-o 

. jlSUsI gU C*xp- 

Homing birds 

(11^ d_*«jLJI i3 jjLb 

.jL^l jSkJ\ (35^ jJaJ 

Hull speed 

jjJjj i^5-o i^lSLo 

.dUl ^5^^ 

Hyperbola 

.(jbjliilo 

Insolation 

1 dSLblll d_ooS^' 

.dljjzA 4.SJnI.fli ^^Js- 

(ITCZ) 
Intertropical 
Convergence Zone 

L-yS jbj^L) iicpo j-o d^JaJ-o 

^L)jJ3 y-O juS 

ISRID 

SliijJJlj C*£>tJl C)^ly£> ObLj SJlC'L 9»_I jLali^l 

.«<iJsb2JI 

Isobar 

.^LmCLo i^r>- 

Jet stream 

^JLpi 1^ iJLp ^bj j-0 (iiJaJ-0 :C)Lij jLj 

J-oj?Jl bMi^ 

if-LiJl i3 J-*-o 100 S^Lp CjLp^ .dJsbJl 

.^J^\ (J1 0-0 
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gjLdJI uiJI 


Keel 

6if- c 1 1 if- ! 1^ 

Jaio jLptj^l SibjJ V 

.jjuiLptU L^Syptj io^LiLo^ ^&-JLL(*uo 

Knarr 

JJill jiSoLAJJ Ljjls :jLzSJl 

i3 ^LAJI^ 

Knockdown 

j^So^ 90 LjjliJI LoAIc- 

.cLtl Ljj^ ^3^5-® i^jbiaJI 

Knot 

. - LmxJ 1 ^ f '^3 kwJ ^S-\ 6 AJlf- 

laminar flow 

(jbjj?- j-ooAj jbjj?- 

.LoUr S^jL?>bo 

Land breeze 

C-Usl ^j-0 ^J| jJl ^j-0 (jbjJ> :jdl 

.j£:>iJ\^ jdJ ^LuJLo j\^ JojU ^b J_JJ 1 

LAT 

J^aJI ^iJasz-o^ SapaJsI ^SbLoJsl i3 
j^^Jj ij^b?- ftU-U jiaij>l 

.dj^ 19 

Lateen sail 

& & 
k»_ 9 j.PtLo d,LM) ^1 

j-o d_Lol) d_ooLo^l dXoAiLo i^Js' 3I3 3I 3)-==^ 

Latent heat 

3)-o djdJaJsl 3I i^alxiJal 3 jljj?Jl :dJ-ol 5 Sjljj?- 
^1 JjLo 3)-® ju-rIII l)^) l 3 -X^ Lo 

.OLt 

Latitude 

^Ja_a) Lo g33-o 

* • * 
.dj^Aj> 3I Jai>- lJU-wj S 3 ^£>-Lo 

Lead or Lead line 

• ftLLl i^-oX- jAiLil d_3 Js^j-o Jib IjaiLs Jxj> 
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League 

LjSjlp -3 :4.<.ac- 
3 Lj jiL) L-ti-o if-Loi 1 (3 U 2sLu-tl 

.JUl 

Lee 

3 ! 

3I SjJj^ d_c*«jJb d_Lo Jujz^l 

3I 

Leeward 

£^jJl j-0 

Leeway 

JjsS cjjLAJ ^J 1 

.d_i«_aj LjjliiJl i^Js^s 

Lift 

jbjj?- ^5j?-LJ1 Jai-oJI 

& 

.^Lp- 3 I I^js- ^Li 

Line of position 

LOP 

.d-J^ ^5^3 c3^>52J t^jJl -Jaidl :g 93 -Ll 

Local meridian 

.^yz-o jl^ 3 Jl3jJl Jl3j 

Longitude 

jij^l ^liai g 33 -o ^3)3 :J3JaJI 

.(j**^jJl Jl3jJl j-o bji- 3! 

Looming 

£i33^1 ^ 33 ^ '^3^3-* 3 (jbzL -1 : 3 b?- 3 J 

jLuSb^l Oljub -2 .^IjJ (il 3 - 2 >b Ja^jj 

.i*jl3JlP C)bij3_(iJ d3JL> ^ 33^1 

Lunars or Lunar 

method 

j-cill jo i)3ljJl ^LwJjl pljLctLoil dLj^^iaJl 

.iJ3iaJl Jap- jjA^iJ jp-1 ( 33 U-ai ^i.-«AP-3 

Mean solar time 

j^jJI ^j.uLJLo 0 ^xB 3 ljl Ja.££'3lLo 

JJs- Ja^3ltl 3 (3«-soiJl jplji^l ^hvti 

.j^JaJI JJS- Jl3jJl Jap- 
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gjLdJI uiJI 


Mental map 

JjLc. 1 ^ :d_di£. dJsijL?- 

Mercator 

projection/ map 

jajLoidl J_jjcCd dJLljis :j^15jU3 3! J^ULaij 

.((iLo^dl C-jlill JaBlptJ 

^JO-c-LoJl JojljjJl 

.(1594 - 1512 ) 

Meridian 

ftLo-wdl i 3 ■'-^^33^^ 

^ iJU-(iJI ^j-o XLff cIwaSIj-o 

Jai^ -2 Jl33» l-) 3 -L :^1 

-1^5^ 

Meridian passage 

or transit 

^ 5 -tui^ j\52j diii?sJJI : Jl3j-Il Jai^ 33-^ 

LcL?t« JI33 Ja£>- ^53U-al 

Meter 

j^^LszJl ^Ualll i3 ^Luxiil jjjjLiLl <iL_aiLait 3Jlp-3 :jrCo 
JLP-I3 djl ^jIjlJI i 3 tSI 0IJLP-I3JJ 

^wJaJjJI frl3lui^l Jai>- ismi jo 3 Lo SjdLc- 

.(JU -^1 

Mil 

. jbiljJl j-O lw 3 Jt '(J-b-O 

Midheaven 

jLw-ljl LJ3Ja t^Js- s-U-wJl i 3 iJLszJl dJa^jJl 
i 3 J3bJsl d.-cJajt Jlp-L Jaj^ 

Mixed tide 

■L 7 ^ 3 -* ^3 0 ^ 3 -* ^ (j-® ^ 3 ^ : Jallg-iLa Juo 

MLLW 

(^LiUl 3^ ijaAptiJsl frUjl ja 33 *-l Ja-af3lo 

Juo jaAi^l ixa)3lJs SJlpsIIjI C)b^3Jl ^j-o ^JlcCLaJjI 

.i)j.-oilJl C33JJI J 3 b^ 
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Nadir 

ijit dJaij : 

Nautical mile 

Jai*- l)-^ 

.J.jCilszA J-co 1.15 Ljj^ 

Navigation lights 

3! Ol^jUaJI 

cLJjLiLU c3-«aJI j^So 

Neap tides 

(j^Sd LoJlI^ JuoJJ jaij?tLo ^ 5 ^ Jlo 

cii 

90 

New Moon 

^s-iia-Ll ^wdL^l j\JLi LoAIC- tj-oJLU :X)Js> j-o3 

J1 

Nimbostratus 

.i^ljJl oL^-cj^b S^Lc- :Sj.^.a5wo 4 jL?tai 

Noreaster 

^^Js- CjJj ?6 iJUJy iJ^JSb-af iLoLc- 

^Apcx.^ 1 L^b^3-h ^L^xudl ^^.^1-44x11 

.IJlISJ 'djy>iJ\ OLsdaLiUjl^ 

North celestial 

pole 

4 j 3 U-uJ 1 SjSdl ^^Js- dJaijj ;^53 U-<a' JU-<i L-Ja 5 
.(JU-(iJl ^wJojlJI ^3! Si3£?-3-o 

Northern 

temperate zone 

^^Js- jajjJI i?3]ai>- JL?to ;iJU-«iJI Jljlpdl dQl^Ix^ 
.d_cJai]l 3 jj 1 jJI 3 jLbj^l jIa. 0 jo 

Oecumene 

j3^^l3 jjjJ3-o_Jiaj ^LoAiCLuil ^Jia«ao :J3Ji>Lo ^Lp 
. d_o«bjdl j-o J3Ji>Uil (=j^l ^J| jott_J 

Pace 

.(LL4-C3 IjLxj) joioiJ : jo3Jaid isLw-tl 
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gjLdJI uiJI 


Pandanus 

J_3 j-o 

g.L*A! ixcpijjl 

Parallel 

• C-jlj 

Perigee 

.OjIJuo i 3 (Ji “itiilJ 

Perihelion 

.CjjIJuo i 3 JI dJailJ iwJjSl 

Persistance 

J-dCLudgl ^ 1 (^L) 

. J l^d 1 1 

Pitch 

ioA^il Lojc^ iwjjLAII 0 ^ 3 ^^ 

■ijuSbJl 3 ! J.i_ai^ S^^ 3 -L 1 eJy?tiJ 3 

Place cells 

j-o 45lo Ixh (3 d.<.<.<AC- bMi>- ijlSbtl bMi>- 

bMidI j^LojJI 

^Jlpws (jlSbo 3 1 ^ 3 i> 3 jo ij^So LoJu^ ^^j-o 

.d.l*_JI 3 -® 

Planing 

cLtI 

Point of departure 

.d_L:>jJ ^jIJlJI dJaij dho 

Polar cells 

3 tJ^j^b (L-tLt J-o-=> bMi»- :d_cJa3 bMi^ 

.d_cJaiiJI 

Polarize 

bi>b?!jl C)J^50 :v-^IoQ7«4 \ 

Port 

.twJjL^l j-o iwAjb^l :jb*Lj 

Portolan chart 

jjiJI 3 j^ia Jajljjkll j-o 

^Jo (^lal^^l dlJlill 

.^JSKA jAtLiLo dj^ cdlya^^l Ja^Jai^ J-Jojj cidLC- 

Pressure gradient 

.aBLyy-O JMj> pbvvall : phvvall J-cO 
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Prevailing wind 

i3 ^U.^1 3I cLpoI : 5 joLa) 

^3-0 3I 4 £iiLo 

Prime meridian 

tLiojlj .0 3! Jl3jJl 

^JLpJl .SJoJlP J 3 l 3 i 33 Jai^ eJLljJi Caj 15 

iljJ-C j-C J3JaJl ^ 

Qibla 

. j\ 52 -o ^3^ tj-o (J| oLpij^l :d L 9 

Quadrant 

j^LojjI (j^LiLI ^JlcCLoiI JL^ :( 1 c 52 jj 
.^39^1 JoJlpsII -Ja^ JJij ^IJkiCLuib £i)3U-<*dl 

iLolS 3-0 ,31^1 

.ljl3jJl 

Quadrature 

90 i)3ljj jU3U-ai ^-03-C 

Quartering sea 

* * ft 

45 4 j 3 ljj bjls ^13-®^ jj?ij 

.Lj 

Radian 

57.3 bjjib ^53 Lmxj bl3jJJ jjuLiLo ijbilj 

Radiation 

££L_A«Ja3j^ ibzJjt jIJla^^I yS- Sjlji?Jl JliZjl :^b2Jjl 
■ ^_Q*1 o!I j-0 clj.-oj?Jl C-Ai^iJ d:s2.£ii^l Jb?w 3 i3 

Random walk 

CjIjv.^ eJLlj 5 > 03^ Ca-*j?o JjfCj i3Jjia ■ ^3-«'kP yuM 

(3 iJl3JlP 

Range 

■ Lo ^^..AAA^ ^L 9 bAA.^I 

Reciprocal bearing 

Lo j.AA 5 bd)l cL^^b i)3ljJl Ij^oaSIp 

.(i)3ljJb cL^l) 180 

Reefing 

.4^33 ^j g-o lJI-aSuJJ ‘ii^-LAAA.o d.J.xjX' 

Refraction 

jJa.AAf3 jo J-oliJl JlpJI JlIp- ft3«aJl pLcoI ;jbAA 5 bl 

.*13^13 j'^Li.ai 
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gjLdJI uiJI 


Retrograde motion 

33^^ LoJlI^ icilj JjULo 

ij 3^ tjljJsl ij 

.Lfiijl Juo 

Rhumb lines 

JaSbo ib^Js isLwJj Ja£>- :«lLo^l 

Right ascension 

^ c 

djl i^Js' tcU-fcwJI i3 

(j-o 

0^ J-OjS d-LC- j02J j 5 Ll jJl Jl3j 

.^f-Lot 2d 

Roll 

j-0 JkJLc J5^ 

Rotary tide 

iL)lj dJaib Jy:>- (jlj3d^ Jj^3 ^ ^ 

.J-Ll 

Route knowledge 

^ 5 -^ (^^1^-0 dlcJL) :^3JjiaJl 

.d-ojoJjl a 33 jjJjl OljLx-oJJ 

SAR 

.«jJijt3 C-cpijl»_I 

Sea breaze 

(J| c-U)l ^j-o ^j-o 

^LwJLo jxt- ji^dl d_t«jLJI 

.j£kJ\^ d_tujLJJ 

Sea state ( or sea ) 

^LgjjI tdjJU?- 3I cUl j^kix ilLp- 

Secular variation 

. j-ojjl g-0 i^gcu-JaL^l |3 >illl 

Semidiurinal tide 

.JlC'-Ij (,^3^ duo (3 (jb3^3 O^duo Jlo 

Set 

.^Q.<-(Lgdl JU-<iJl J| d_c*«jJb jLj oL^l 

Sheet 

J-(ii_Ib d-*^" 3^ Ja-jj*" ’ d-*^" 

Shoal 

.d_L?t«b i^U-c-b ftUjl d-® :d_L?t«b dQloIx^ 
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Shoaling 

j_c LoJlI^ L^l 3! iijLo ^13-0! 

^L-o 133^ 

Ship 

^3^1-) Ja-cpJsl 33 *^ "1 

^w* 5 ^ Ji-oj?*- ^^Js- 3-^3 cSJlC-Laco 03 ^ ^j-o 

(^bj £(^lj^l jb?ij^l j-oj ij -2 

.^1 3I dj^3 

Sine wave 

J-ilCi -2 .jjSsLo ^i-c-b jljujJil -1 :d_w_cp- <ip-3-o 

■L7^3^ ^b ^Js- 

Sinusoid 

Lo^b 

i3 aJaijj jL«xi JsliLuil ^jb^- (LmJu JSLaJI 

U-L*J Jai*- ^^Js- 

Skerry 

.(^_jJ 5 wuJJ 1jlj> SiiLc- cSjA-R-o Sjjjj?- 

Sounding 

^Ja-twJl ^j-o cUsl i3-o^ (^^bs :|^3 jo^I 

.jj?tJl 

South celestial 

pole 

4j3U-«J1 SjSLil ^^Js- dJajjj ;^53U-mJ1 ij3l:^l L-JaJjJI 

■ 1331^^1 iw-daoJI ^3! 3 (^yi> 

Southern 

temperate zone 

jajjJI i?3Jai>- JL^ :ibj3lj^l iljJoJjl djdaltl 
.iLj3l:^l d_cJaiiJI S^ljJl3 jIAa jo 

Spring tide 

j.-o_£lJl 0350 LoJuX- JuoJJ 2^j-o 3^ '3^^ ^ 

. I3 1 1 ^j.u-/^-iwJ I3 

Squall line 

ijjLC-jJl i_^-ol35dl j-0 SjJjo- 0 Jai>- 

.8Jlc>- 13 SjLff^3 JSLAj 

Stade (pl.stadia ) 

33LuJ cifi'AS i) j <^3 ibb3J asLw-o SJlj>3 

. jlIj3iJl bjj^ 
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gjLdJI uiJI 


Stagnation point 

dLoLiJl dloQlll dloQ ^ 

.Lo ^U-U 

Stall 

LoAIC- SjjLk) (^^1 dJLpJl 

3^ dloQill dj^lj 

.gSjJl 

Star compass 

d_Ji 3^1 ^Uij d_Lo^ 

i33j^ C-oo-uxJ 

.aS3jj2-o 

Star path 

^j-o cU-mJ 1 i 3 «jLu-o» jLw -0 

.d tu aj ^bJl C-*-o-tuJl L^JS iw)j ^3 

Starboard 

• * ft 

.d_LcQ_af 3I Ljjls J -0 kwdL^I 

Statue mile 

(jUijdl ^j-o (j^LiL) ^Jlp- cLoAS 5280 J_oo 

.(jUoJjJl 

Stern 

.Iw>jL 9 

Stern wave 

.C-Usl 

Stick charts 

j3Aj?-3 J-* 3 aJI (J^<ac- dSwcilf Ja]ai>t« 

JsLcl ^J^ juiJ ikjU^ 5^^^^ jj^^jlAjUl 

.JLijLo i3 

Stratus 

.d_Q_JaI ;3 3 ! dh <4^ ^ iiLpt^ 

Summer solistice 

^JbsAlIl ^_QII i3 3^ . L^ J_oo 

j-o 

Surfing 

.(ip- 3 ^ ^liai ^jAII 
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Survey knowledge 

.ijjJaJl jLali^b JlszJI (JUj 

Swell 

^j-o SJwjszj dsLuds j-vkllj d_o^b 

d_Q-obJl 3! 

Syzygy 

& 

Lo^-«ap^ . jju3U-wj j-uj-uxi?- (jljvSl 3I ^-03-C 

3! j-o (L^oJiJ jj*ocuiJl3 j-cJdl 

.1^ JjLiil ^>11 

Tacking 

jLw-O ^IjLCtLaib ^J-Il -1 :^jjslll 

^>313 jLuJsl 3)-0 “ibp-j-O JS 0350 C-*-cP- £^j. 5 SLo 

LjjLiiJl ioJJLo j\ 52 j 3 j 3 Llo -2 . ^j-Il 3)-® ^ 

.ji»-l (J| oL^l 3)-o frbjl 

Tangent 

j3L^1 JjL^I jl2iJl -1 :jj*iU-o 3! JJi 

dloQ 1 AlC- 3^3^ "2 ^>31311 Cdiis 

.S^APbO 

Thermal 

conductivity 

J_o0^l] SiUsl d_Jjl 3 J_o0^lII 

Tidal day 

jjJLiiijb ^LiJJ j-cJdl d 3 j^i.*«j ^3JJ1 t3-®3^^ (^3-* 

.(dJLsi 03^3^ 0^3 j3/'^3 2^jO jdllLo 

Tide lag 

c 

0-®33 3)-o3 bru 13^1 :jJ,l ji^b 

.JbJI 

Torque 

L^dc- J-ojzj (^^1 ^Lw-tl ^3^ :Ji 3 Jl 

.ijlj3>i SjJ^ Ob3'^ 3^>^ i 3 jLi« 

Trade winds 

iw)j^l 0^ t,-^[^'i SajLui ^bj :i)jL^ ^^3 

dohlj (^j^l JU-dJl 3)-o CJiLp ciijljJsl dohljl |3 
• d.SJnI.^ l-)3-Lp- L-)3lpJl 3)-®3 
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gjLdJI uiJI 


Transit 

18 b 3^ JLIIjI) 

.(Jlxszj JLIijI) 

Triangulation 

j-o Lo 2^5^ JiLpijl d_J.ox- 

■£^ 5 " 

Trim 

J-ol^l JaiJI LJjls J-oj?- "1 

~' 2 j 

c 

• Lajl JLj?JI 

Trochoid 

^5'^^ (tioJu cJjSilc (__jlc>tLo 

1353 J3J0 d_L^ ^L> dloQ^ j-0 

Tropic of Cancer 

jAocuiJl d _3 jOj^l Ja 3 - jIJuo 

4 £>ji 23 dj^ljj iw)!iliij^l JM 3 - ^ 3^1 1353 

.Lo 

Tropic of 
Capricorn 

^J*l-.o-^*Jl d _3 j-f Jai*- jIJoo 

23 iw)!iLlj^l JM 3 - ^ 3^1 

.Lo 

Tropical cyclone 

juisLc-^l^ .ijjlJuLl dohiU i3 d^3-> :t 3 jlJo 3 
.djjlJos (^yJi 

Tropics 

jLbjwJl jlxe" S^^Jlpos l)-® :^5JlJLtl 

Troposphere 

j-o d 3 _Ja j«aAi^l 

■ juShll d.<Jajt C-co?- \SS^^ 

Turbulent flow 

yooJC) d_i_u) ^jLo ^^^SJo ■ LOjiaoixi 

.jlj-cJLofb yJi^ OljljJo 
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Variation 

Lajt Sjj^l d_J| j\Ji3 U 5 

Veering 

L^S cif-LuJl J-Jjl : 

Vernal equinoctial 

colure 

^JU-<iJI iwJaJiJl J-® ^ 53 U-uJI J^JaJI iai>- 

Jai>J dJra.Qj iJMi*- 

Vernal equinox 

.(■jb^buJLo 

Viscosity 

. 4 l* 5 UalIl 3I JjLoi 

Visible range 

^Lfljjb iSj-^ ^LJsl :j^hiU ^ 5 JJsl 

.(Lajl ^33^1 05^ ^ 

Waning Moon 


Warm front 

LoJl1£- ^sJL) JL^IjI 
.^jbj i» 3 L> ^^^ 5 ^ ^^ 1^3 dJsj 

Water wave 

ftLtl j\j J-oLqJ 1 Jlj?J1 Jk-Lc- a£>- 3 ^ ;i*jLo 

.pl^l 3 

Wave height 

^J| < 1*3 3 -® Ij 'i^-o-szJ 1 ^Lu-tl :<ip-^l ^Lajjl 

.i*jLo S^Lc- cL^ls 

Wavelength 

<1*3 ^J| <ic>- 3 x < 1*3 3 -® ^Lwxfil :<l?*- 3 -til 

.iJliIl ip -^1 

Waxing Moon 

^-0 jbUs d _3 ilijj i^jJl CA33JI :^j*_Ll* j .*3 

. j-OjJI 
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Westerlies 

i3 SjoLo) ^bjJl 

0-0 

Wind compass 

^LcxjI i__yI-*-o OLi>Lp!j^ JaJaixLO liccoj 

.433j.52^ 

Windward 

3J^3 ^jJl dj-o i3 cL^L) 

.^bjJI 

Winter solistice 

ijAocuiJl J-«aj CaS^JI 

ij ^ jL^l J5b) j^So .L^ (J| 

.^JU-«iJl v_Q tn) 

Wiwijet 

.^Luidl 0-0 i^^IiJl 0^ jiszj JbijLo 0-0 ^JJa-wa-o 

Woods shock 

i3 ^L-uaJl 0^ d-oj^LJl ilb?- :i)L^l ioJuo 

Xebec 

(^^ih-o ^jjb d-oAi^ LJjls 

.Lajt 

Yard 

iwoLil ^5JLaJb Jajjj d-ojLp J-ob?- 

J-0J5O3 

Yaw 

ioA^tl LoJLif' LjjLiiJ 

.j^fcSbdlj o^o-Jl ^J| jLwxdl ^J| 

Zenith 

US 5 jCuL-o ^35^ c-U-«dl i3 dJaiilll '^ 3^1 

. l^^-o ^ 1 d_>_t 4 «-i>J b 
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1 i^^dLo 

dMMJj}\ 


1^ jJl (J^iaJI /J-*-ll i3 4_ mxxJjJI ip-^iL^l i^ls cjjl> 

CjjSJo ijS^ (j^j^l 2^3"^ ^53U-^4J1 J^iaJl Jai^3 J-Jjl .4152-03 

C)J^3 «£)jSjo ijS^» gS^-o jJaltcl ^ Cj^LpJI j.a52J i3 .4J3 ^.*«j 

.5Jo*-13 jo-l LszS^.© 





J^iaJI Jai>- 

J^l 

(J^io Jai*- Ja5>-) (jij^! ^J5U' ^>11 

(J^io Jai*- iai”) jij^! ^>11 

J^iJ! 


(j3iJI) jl^jJI 

Oj^i°69 

JU^ °17 

(^3J^i °69 .JUJi °22) JLlftJI .ISjIji 

( 0 ^ °63 <JU-<i 170) Oljfu^xj^xj 


(^l£>u*J! ikS^) 

Oj^°U2 

(JUJi °45 °141) o^[J\ 3J3jL 

°9 

°147 to^AC*- °9) oJl)Jl£>JI Lio !^b cLLoo 


{iLuLul,! ol_^! JjLua^jJbl) _pljijiJ! 

°2 

JUi °29 

{tJij^ °2 iJU-^ °49) 

(i3j^°77.JUJi °290) 


(jLsJ!) Jo 


JU-i °7 

(^3J^i°88 .JU-i°23) L6aS 

(lj^ °58 iJU-i °7) bb!^ ‘03^ ^-13^ 



i3j'i"96 

°53 

(JU-^ °17 h3j-jCp °96) Loj^ ij^^Solj 

(oji' °80 °54) djo^isJI L^j^£>- 
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(iif’9! ji) ( 35 -jsJ! 


JU^ °46 

.JU °29) 

(lSj^ °6 °46) 


bj^l 


JUJi °24 

jU^ iju dJaflj 

(lj^ °82 iJU--i °24) 0^3 


3 ! f' 5 ^' a*’b 


JU^°28 

((3j^ °116 °40) ijSo 

(i3j'i°77.JU °29) 


{_^x>( 29! oiSJ!) iuaLiJ! 


JU-i°5 

(t3j^ °116 iJL^-ui °40) ijSo 

(o>°74 JU-i °5)b3i^3j 


(juybl) JUibl ^.Js 

^3J^i°152 

JUi °12 

{i3j^ °153 °27) 

{t3j^ °43 iJL^jXi °12) ^j 3 -u^ 


(jW) 

^3J^i°78 

{^j^V7 JU^°29) ^^ 5 ^ 

03 !^ °8 

°147i03i^ °9) ojoJl^I Lief’ l^jb t^^y-i*ij 3 o cLLoo 


^!) 4JU! ^ 3 ^! 



(o >°101 JU-i°14) S^[j 

°68 n 3 j-i °16) LiJ^j (jb 9 



((^jAxxaJ! OiiL! - obbiJ!) yUaJ! j-ojJ! 

o>°62 

JU^ °9 

(ojf 63 46) 

(lj^ °80 iJU^i °9) 1^1) iijjua 


(o^ixJ!) OjibJI ois 

o>°113 

°26 

°113 iJUJy °45) 

(o^i’ 58 25) t(J 3 a«a) 3 <*i 1 
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o>°146 

°148 °65) 

(cl^jiJ!) dJU-aJ! 

JU^ °19 

(lj^ °99 iJU-i °19) iLjJUa 

o_^°50 

{oji- °49 °1) JjjljJI 

((^yOA^aJ! CJlL! - i^L^jJ! oji 

{o> °67 JU-i °45) .dJ\S 

o>°16 

°16 iJU-<i °28) i^jLi^J! 

4$-6-aJI) OjLi JU^ 

°30 

{i3j^ °115 * 05 :^- °32) \J\jiJ ojo 

o>°159 

(o> °159 °62) *dllji 

(cljjjzJ!) d_Lu-uJ! 

°77 105 ^ °12) 3 jo U-J 

o_^°81 

°82 iJU--i °40) 

OilL! - ojlltflJI) ^ 15)1 j-ojJ! 

JUJi°39 

°82 (JU-i °40) 

JUJJI 

°166 

(t 3 j^ °166 iJU-i ° 20 ) dlj 3 

{j6^9! ojJI) ojJ! 

JU 2 i %2 

(lj^ °22 iJU-i °64) dL3Lc>cjj 

{t3j^ °10 tJU-^ °54) 

Ol3) jIjlcui 

JU-i °54 

°12 JU-i °56) 
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2 

J5I3JI J| 4 ^w,Jb 4.0441 c>^ 


dj3_^l ijij^! dssxJo jlj^JI dJjil 

^ .3 500 

^JsJS^}\ hl£^ IJloO iijoalkS CjM 5 >J 

^ .3 300 

_^]aS j^Ls 

^ .3 200 

J^JaJlj J^IJlc*- t 01 ) 5 ' 

^200 

j^jjLLi dJlJjJI jvaf’ JMi*- (jijV! ^>iaS ^J*lLs 

850 

OLuib^^l^ dliill^ ijij^l iwJLuS. (3 i33>JI JU^I 

1000 

dj3_^! oliliLI ^Js’ JjxC' 

1000 

iJU-liJI Jl dl^J 

1000 

J^laJI^ iji^l dJJaJJo idlLlJI tjs- (JlSjjJ! JU^I 

1050 

j3j!5-LI Jaj!_^3 b^j^l 3 ^La^JJ J3I 

1300 - 1200 

L 5 j ^JS’ iji^l JaiJ ^_/)Ls J3I 

1460 

^LaJI jbii 

1488 

(jJaaJI ^sj^I OJuim, ojL^ 

1492 

3-® 0^ CbLo -JagJ iJA'bS 

1504 

iji^3 J^ia Jj^Jaio dJajL?- J3I 3J^J 3^'^ 

1527 

dXo^JI Jg^Jag- dxS Jaslgj Jslivjb dxiU' ilajlg- j^jISjuj 

1569 

«ig-^! 3 4JL.J1A cUag-l» djl; 6 ' Colj 

1599 

L-AjbaJ! jujgtlJI g-o OJji>LtLL! j^jISjuj Jaiagtl (■{j^ 

1600-1700 

<xAsLja J^Ja^il ^jlS" 

1708 

J^JaJI Jag- 05jls 

1714 

jjail! ob^iaJ Jiba. 

1730 

3_^5>uJI OS3JI j^biU, 3_^go jLig-! J3I 

1761 


1802 

j3jIS"j\^ OUaiagta i^JS' ^5^.! Js^iag- ^IJigtlLoil J^g- 

1843 

^lid! 3 jd*A> CbLo dJjU 

1875 
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3 

dlhjilh J5lbL> 


C-*jlj .dJ j -0 C)J■^i<_ i US tdlU^lU iLoS iffls cLiil c.-_ 

^5-*3 _ 0)^1 i 3 J^iaJl^ ^jjz-o J 5 £> Ol_ 

Jl^jJl i3 j^ I ftiS J^iaJl ^=^3 ‘^U ^ L^iS ^J2JS^}\ _tii^ 

23 ^j 2 i lJ^JlpJI i 3 A-oJi52j>l Jl^jJl (jt ^J| J^JlpJI i 3 SjLXiJisUsI 

iduL^^ L^JS ^i>-SlJl jj_^ Jl^j ^3.JaJj 1 jj2>3 .jji*_J^3j 

ij.u_*jjJl Jl^jJl (3 j^3 JU ^ Lsz-^-oj?- L^^S ^ 13 -^ 

i3 ^1 

cSJlj^-U _( 5 > jitjjJl Ja^Jai*- d\ ...:IK <!*£>■ ^jJl (jl 

-iJLpJl ijjLitb I_C)li>ji 6 J^iaJI <L _ 

jJil£.l 0*^3 ciLoS (j^So d_c«j^iiJI i^lsjJl d_Lct_tuXl ^ 5 -JlJl 

td_c«j^iiJl i^IsJlU « 00 » ^JI Sclj^l j\Ji3 C*xp- .Sjlp-U ^j-o J^l 

•• ft ft •••*•• * 

« 00 » JL?-i| (Ji J^Jli^I i 3 d.c-*-fiJI jl dJii) _ M-i jl 

jsl djl f^JS' Sc^ 3 :) ^1 (Jaiis ^Isj^ Jlp-^ jSjj JaLipJl 3 ^ 

.SJlj >13 d^j^ 

dlhjilU J$\>^ (J 6i^3:^3.t) J3laj)3 ^JPJ5i}\ 


J^JaJ! Ja3- 

Jai*- 

^5^1 

30’6” 

15’35“ 

dpub 

O’OS” 

35’ 20“ 

dJLcul 

20’9" 

30’ 38“ 


0 

0 

0 

00’ 40“ 

dHaAlb 
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uiJI 


00’ 15" 

00’ 22" 


15’ 30" 

45’ 10" 

bit 

45’ 23" 

50’ 45" 

(LojjB Sedes regis Francorum 

® 

o 

o 

o 

10’ 58" 

(!jo5LoT 3^3:?-) Insula tule 

00’ 27" 

00’ 37" 


00’ 29" 

00’ 38" 


00’ 08" 

55’ 45" 

(UL^j) Emerita 

45’ 108" 

10’ 38" 


00’ 130" 

00’ 38" 

(Albeyt) 0^1 

36’ 73" 

00’ 36" 

(Aracah) ^^1 

00’ 67" 

00’21" 

dSLo 

30’ 66" 

15’ 20" 


20’ 65" 

00’ 25" 


50’ 63" 

00’ 24" 

(Jl^jdl) Algoz 

00’ 75" 

30’ 34" 

Yspeen 

00’ 86" 

30’ 37" 


00’ 86" 

00’ 36" 

iilt^ 

50’91" 

10’ 42" 

(Goarizmi) 

74 "00’ 

00’31" 

(Albahra) 

"8430’ 

45’ 19" 

Hamen 

o 

o 

30’ 12" 

O5/J 
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40’ 63" 

30’ 14" 

s-isCua 

00’ 77" 

0 

O 

o 

Ll-oj! 

20’ 107" 

50’ 36" 


00’ 125" 

00’ 03" 

OJJOj-o) 

00’ 32" 

00’ 36" 

Almedia 

00’31" 

30’ 35" 

Cireneti 

00’31" 

00’ 38" 


25’35" 

50’41" 


00’ 36" 

00’ 32" 

H’abiz 

00’ 36" 

00’ 39" 


00’ 38" 

00’ 36" 

lyu 

00’ 40" 

00’ 33" 


03’ 47" 

00’31" 


20’51" 

00’31" 


40’ 54" 

00’31" 


25’ 52" 

35’ 46" 

Eraclia 

00’ 53" 

30’ 14" 

Urbs a nuba ^> 5 ^! ibJua 

00 ’ 80" 

25’ 33" 


00’51" 

00’ 30" 

Messera 

30’ 56" 

20 ’ 28" 

Alcuzum 

30’ 56" 

30’ 22" 

015-*;! 
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uiJI 


40’ 55“ 

30’31“ 


40’ 55“ 

00’ 32“ 

Ashalem 

00’ 56“ 

15’ 32“ 

Aranida 

00’ 56“ 

00’ 32“ 

JlHJI 

00’ 57“ 

00’ 33“ 


00’ 44“ 

00’ 45“ 

tUJada-gJUl 

00’ 60“ 

10’ 33“ 


35’ 60“ 

00’ 34“ 


30’ 64“ 

50’31“ 

435501 
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4 

jy> ij d_cLpJsl jl—Ljjl^s oUlSLo] ^ 3 ^ oLo^lsJsl j^l voa 3 >-q dJLjji) 
i 3 jbj ^ -^ 5 ^ jLLjiJI jJjL^ l^jii jl5 

jl Lr^ jlco^l Sjils Oj 15 OjJ-tC 

.5Jl^ 12 <lffj.wJ y?u3 

J. 1 ^^ £(^^3.1chi3.) l—L^^lj ^^ ^ 

lJloo^ 3)-° CX: _(225) J5^_ttJl 3 CjM _p-j i3j^3j 

jl djSL^ LJjlUl jl _ 'u3 _tyl .LJjliJl 1 jlco^l CjIjAU 

-Ljj^ O^ '^Ul ;3 l3j3j 4 £-jwJ3 Lt^ 

^3-o ^3^3 ® ^ ^JlpJ _uU ^&_t-ci-*aj L^U 3j3j_^ 

Cij 3 j^lj 5 ju^ CjMp-jJ L^U ^ 5 ^ .jLbjwJl l-*1pw3 

tAxp -3 JSLtjij Cili CjjJ-cC j 3 ^ 3 j^- 9 j Cul5 JjlMil ;j .^IjjJl Juo 3fiLa5 Jx-I jLpo^ 
d_tj_o^ ^Ipj^I o-oJiPtiujl tdUS Jj ^Loj P''^ Ij-tLij J 3 I 3 5jlp- j^I itu-oj ■Lojlc- 1^3 
OjJ-tP j 3 ^ 3 jbj J-ol^szJl DJjb . jLbj^l 3 >-o ^y>J 

Juo 70 jIa^ t^jJI Jlo jLpu^ ^UiLo] CjIjJ^ 

.( 225 ) J^-tuJl 3 )^ cJi 4-*-t4*-tJ3 oLpjI 

^bjl) 3^ ^3jJa4) OIpjJJ) 
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^bjJI dSyvj ^Jl A^w^b (3j3jli 2s’jvi JJkAo 
.J^^l iJjiV OljJkS :(225) :J^-tiJl 
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LoU-U^ d_Lps_4*Jsl CoOJLCtl _ail ^LLLcJ jLpiJ^I CjUIS^I jjjJill 

0 -® (jipj-^l jl C)Jl ^3 .2011 3 -*-l 5 J ^-Q i3 l^ljl_J 3 

L^^jJaJb L^b (3 j3 J OblSboj _oib S^^Jlpws C-jU LoUojI (J| 

^Usl i3 10 ^Li|3 t^j-11 ^L^b 7 O 3 75 jo .pb^l ^ 1 ^ 

cjaji l3 .djSLojO _52J L?t-Q_a*_J ju3l5 bl5 ^J-11 ^J| ‘b-'_ 

if-j-wJ jLo io^LiU) SjJLp 16 jl Loi 5j^Iaa.o ^bj 4^^^ ColS tilUJl 

.^Lc^ OjJoi- jj^ j -0 dohiU dLb i 3 Sa^p 1.2 
.Sj^Lr-oJJ js^^j!:S c2011 3 -J 5 -) 17 A 93 ‘ 1 ^ 5 ^. CjjUoP jj:> (3 Ail 

Js-^xS 3 -^ 3 ^ 25 jli-Tj 1 jl jl5 ap^ jp- 
.(224) JS-jJl 3 itiJai^Lxs U5^ 3-1;^ doSlS 
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